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ABSTRACT
THE IMPACT OF MIDDLE SCHOOL STUDENTS’ PERCEPTIONS OF THE
CLASSROOM LEARNING ENVIRONMENT ON ACHIEVEMENT IN
MATHEMATICS
MAY 2008
ELIZABETH A. SCHAPER, B.A., FITCHBURG STATE COLLEGE
Ed.M., HARVARD UNIVERSITY
Ed.D., UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Linda Griffin

This study examined learning environments in middle school mathematics
classes through the perspectives of high and low achieving students. The goal of the
study was to determine which classroom learning environment factors are experienced
differently by high achievers than they are by lower achieving students. The “What is
Happening in Class” questionnaire and results of a standards-based mathematics
assessment were used to identify participants with high mathematics achievement and
relatively favorable perceptions of their classroom learning environment and students
with low mathematics achievement and relatively unfavorable perceptions of their
mathematics classroom learning environment.
Participants were interviewed in focus groups and selected participants were
also interviewed individually. Results revealed that four aspects of the mathematics
classroom learning may impact achievement because they can be experienced
differently by students who are high and low achievers. These aspects of the learning
environment are teacher support, equity, student cohesiveness and task orientation.
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Teacher support was linked to perceived affiliation with the teacher. Both low
and high achievers indicated that teachers seem to be more affiliated with students who
are high achievers that answer questions correctly and with students who comply with
classroom rules. The equity issues identified by students were related to the amount and
type of support that learners get to meet their learning needs. Lower achieving students
perceived that it was harder for them to get attention and support for learning needs than
did higher achieving students because they perceive that much of classroom attention is
directed at praising students for what they already know how to do rather than for new
learning. Students described strong preferences for working in self-selected groups.
High achieving students were more likely to be able to name and describe classroom
processes, tasks, and expectations than were lower achieving students.
This study affirms the need for teachers of middle school mathematics to be
attentive to pedagogical choices, classroom norms, and the nature of classroom
opportunities. The study identifies status issues that arise from certain types of
mathematics pedagogy and calls for transparency in classroom norms and strategic
grouping practices to improve learning opportunities for lower achieving students.
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CHAPTER 1
FRAMEWORK FOR THE STUDY

Background
The achievement of middle school students in mathematics is taking on
increasing significance as changes in technology and global economics influence the
kinds of knowledge and skills that are needed to sustain a technological economy.
Mathematically literate students will have access to higher education and employment
opportunities that may not be available to students who lack mathematics skills. For this
reason, there is a growing urgency to ensure that all students are well prepared in
mathematics at every grade level. Within this large context of the necessity to educate
all students in mathematics are smaller contexts that bear on the current status of middle
school students’ mathematics learning and achievement in the United States. The
specific ideas which will be explored in this chapter are: the social inequities that
failure to educate students in mathematics can create, a description of mandates that
attempt to rectify these inequities, the role of middle school reform in advancing
achievement for middle grades students, the nature of the middle school learner and
general ideas about mathematics learning environments.

Mathematics Learning: Economic and Social Impact
The ability to understand and use numerical data is now more important than at
any time in history (Friedman, 2005). To sustain a knowledge based global economy,
we will need an educated workforce who have well developed mathematics skills. The
importance of acquiring mathematics skills cannot be underestimated in the United
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States today where the availability of low skilled jobs- those that pay wages which are
sufficient to meet the needs of a family- is shrinking rapidly as improvements in
telecommunication shift the availability of these jobs to other parts of the world where
labor costs are less. The result of this shift is that there are fewer low skilled jobs
available for workers.
Middle school mathematics preparation may have an impact on wage earning
potential. Obtaining some education beyond a high school diploma is required for many
jobs that yield a middle class life style (Haycock & Huang, 2004). In the United States,
the disparity in income between those who have earned a college degree and those who
have not is becoming wider (Freedman, 2005). Going to college or receiving post¬
secondary training, therefore, increases students’ options for employment in a society
where non-skilled jobs are not abundant. Thus, middle school students will need to
develop the skills necessary to find success with a high school curriculum that prepares
them for post secondary education, which includes adequate preparation in
mathematics.
Achievement Gaps
The need to ensure that all students are well prepared for post secondary
opportunities is complicated by the realization that demographic shifts in the United
States are increasing the percentage of students whom our educational systems have
traditionally served the least well. These include students who are poor, those who do
not speak English as their first language, and those with special educational needs (Hall
& Kennedy, 2006; Hernandez, 2004). Schools have not met the learning needs of all
students from these groups as well as they have met the learning needs of other students
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(Haycock & Huang, 2001). When we observe a trend showing that a group of student
who share a common characteristic (i.e.; race, language status, special education status,
socioeconomic status) are consistently not achieving at the same level as other students,
this is referred to as an “achievement gap”. The No Child Left Behind Act (2002) is a
federal initiative intended to narrow these gaps. Student progress is monitored through
yearly testing in many subject areas.
Data compiled since 1969 (NAEP, 2005) indicates that students from some
ethnic minority groups, students who have English language learning needs, and poor
students are less likely than others to graduate from high school and attend or graduate
from college (Haycock & Huang, 2001). While in school, minority and poor students
are less likely to take advanced math and science courses. National Assessment of
Educational Progress data, compiled by the Education Trust, indicates that by the time
these students graduate from high school, if they do graduate at all, they are typically
about four years behind in achievement than White students who are not poor.
Decisions of policymakers and educators impact students’ experiences in school
and their academic outcomes (Haycock, 2006). Four areas of impact that have bearing
are on academic outcomes are money spent on education, expectations of students,
opportunities to take challenging courses, and the quality of the teaching staff.
Nationwide there are inequities in the amount of money that is spent on education. High
poverty school districts spend on average $868 per student less than districts with low
poverty rates. School districts that have high minority populations spend an average of
$797 less than school districts where there are few minority students. Also, expectations
of students in schools with high poverty rates are lower. Students in these schools
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receive grades of A’s for work that would earn C’s in schools that are more affluent.
Students in high poverty school districts and in districts with high minority populations
are more likely to be taught by a teacher who is teaching outside of his field of expertise
and/or is likely to be inexperienced and are less likely to take challenging academic
courses.
Data suggests that turnarounds in expectations of students, in teacher
preparation and in money spent on education lead to improvements in academic
outcomes for students. At University Park Campus School in Worcester, Massachusetts,
for example, where 73% of students are low income, 90% of students scored proficient
or advanced on their 10th grade mathematics exam as compared to the 62% of students
in the state. This school cites high academic expectations for all students and expert
teachers as keys to their success (Rodrigues, 2004). Similarly, high expectations for all
students in a focused core curriculum in reading resulted in rapid improvement gains for
students at M. Hall Stanton School in Philadelphia where 100% of the students are
African American. This school saw an increase from 21% of students scoring proficient
or advanced on a grade 5 math exam in 2002 to 83% of students scoring proficient or
advanced in math in 2006, surpassing the state average of 67% in 2006 (Haycock,
2006). These results suggest that the gaps in achievement have less to do with inherent
differences between minority students or students with low socioeconomic status but
are more likely the result of decisions of policymakers and educators. Some policy
decisions such as how funds are used, who teaches students, and what opportunities are
available to students can affect students’ experiences and opportunities in school.
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Mandates and Academic Achievement
Federal, state and local initiatives that have raised the academic expectations for
student learning in mathematics are putting pressure on teachers as they seek to
confront the difficulties inherent in educating all children well. The Federal No Child
Left Behind Act (2002) mandated that states develop accountability measures that allow
them to gauge their success in helping all students in their state to meet particular
educational standards. This mandate increases the pressure on classroom teachers,
especially in urban areas where poverty, second language learners, and large numbers of
students with special needs compound the challenges of ensuring that all students have
the skills and knowledge they need to pursue educational opportunities beyond high
school.
Over the past thirty years, numerous educational reform initiatives have
attempted to remedy schools and to fix the “achievement gaps” that exist between
students with low socioeconomic status and minority students as compared to white
students who do not live in poverty (NAEP, 2002). Policies such as the creation of
charter schools, new standards for teacher licensure, and site-based management
initiatives (NCLB, 2000) have been implemented to enhance teaching and learning in
urban and poor schools, but these have not proven to have immediate and demonstrable
effects on student learning (McDermott, 2003). There is some recognition that learning
gains are more affected by changes in variables that are closer to the classroom such as
student characteristics (Ryan, 2001) and learning environments (Waxman & Huang,
1996).
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The No Child Left Behind Act (NCLB, 2000) addresses the issue of the
achievement gap by setting performance targets for subgroups including students from
economically disadvantaged families, students with disabilities, students who are
learning English, and students from all major ethnic and racial groups. In a given
school, if any of these subgroups fails to meet performance targets, than the school
district must make supplemental services available to those students in order to help
them meet performance targets. These supplemental services must be made available
even if the aggregate school performance is on target. Schools that are unable to help
all groups of students meet performance standards are subject to restructuring. Under
NCLB (2000) schools are only considered successful if they close the achievement gap
between various groups of students.

Middle Schools: Academic Expectations and Mathematics Learning
Middle schools have long been targeted as a weak link in the educational
system. (SREB, 1998) Middle grades reform efforts that have occurred over the past
thirty years have never focused exclusively on academic outcomes. Middle school
advocates suggest that curriculum and organization in the middle school should be
developmentally responsive to students at a significant transition period in their lives, a
desire to maintain social equity, and academic excellence (Lipsitz, Mizell, Jackson, &
Austin, 1997). This has led to a perception that middle schools perpetuate low
academic expectations. Indeed, forty percent of students who leave middle school, do
so with less than basic skills in reading, mathematics and science with only 28% of
eighth grade students performing at a level of mathematics that will allow them to
successfully manage a high school level math curriculum (National Center for
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Education Statistics, 2006). As noted previously, limited mathematics skills may hinder
students’ success in high school and subsequently their potential for successfully
completing education beyond high school.
There are indicators that suggest that mathematics learning, and reading skills,
are improving for eighth graders across the nation (NAEP, 2005). In fact, the
performance of eighth grade students in mathematics on the National Assessment of
Educational Progress has steadily improved over the past decade. Still, Black and
Hispanic students’ progress continues to lag behind their White peers in mathematics
learning. Despite making steady progress, they are not closing in on White students at a
pace that will allow them to leave middle school as prepared for high school as their
White peers will be. Again, this gap may limit opportunities for post secondary learning
and work that will be available to students with solid mathematics skills.
There is additional concern that despite the steady progress that eighth graders
have made in developing math skills in the United States, they still compare poorly to
students in other countries (Mullis, et.al, 2004). This is especially true for Black and
Hispanic students, students who are non-native English speakers (NAEP, 2005) and
students who qualify for free and reduced lunches (MCAS, 2005).
In urban middle schools there are significant discrepancies between the
achievement of poor students and minority students and their white classmates even
within the same school. In Boston, only 36% of Black students passed the grade 8
MCAS math test compared to 72% of White students. In another small urban
community in Massachusetts, only 18% of eighth grade students who have low
socioeconomic status had a proficient score on the MCAS math test compared with

7

41% of students with higher socioeconomic status. These results indicate that sitting
side by side in the same classes does not necessarily yield the same learning results for
all students (Massachusetts Department of Education, MCAS data).
If students are being educated in the same classroom, why do some succeed in
learning mathematics while others do not? Individual students’ perceptions of and
willingness to participate in the classroom learning environment may affect academic
outcomes. This study will explore a hypothesis that this is the case in an effort to
establish which aspects of the classroom learning environment are experienced
differently by non-achievers than by those who achieve in mathematics.

Complexities of the Middle School Learning Environment
Learning is complex and the presence of students with varying learning needs
and preferences increases the complexities that teachers must attend to in order for all
students to achieve. Students who sit in a typical classroom represent a range of
learning styles, levels of motivation, preferences, and previously developed skills. At
the middle school level, these complexities are deepened by varied rates of
developmental change, especially cognitive change, which creates circumstances where
some students are quite capable of complex reasoning and critical thought while others
are just beginning to develop these skills (Piaget, 1972). These complexities create
challenges for teachers as they attempt to create learning environments that support
these varied learners.
No single learning environment will be sufficient to meet the learning needs of
every student in all ways. However, developing an understanding of the various ways
that a student or group of students experience the classroom learning environment has
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demonstrated worth in helping teachers to improve classroom academic outcomes
(Fraser, 1986; Fraser & Fisher, 1982; Roth, 1988).
Learning environments questionnaires are one tool that can provide feedback to
educators about how well a learning environment is meeting the needs of learners who
inhabit it. Early learning environment questionnaires focused on the attributes that were
present in a given classroom that supported learning (Fraser, 1986). More recent
iterations of these questionnaires provide students with the opportunity to describe their
present classroom and compare this to an “ideal” learning environment for them.
Researchers find that students tend to be more successful in learning in environments
that are a closer match to their preferred learning environment than they do when there
is less of a match (Fraser, 1982; Foots & Myers, 1992; Levy, teal, 2003). The challenge,
therefore, is to understand how various aspects of the mathematics classroom learning
environment affect student achievement for individual students or for students who
share some common attribute such as race, gender, or prior achievement in
mathematics.
Learning environments’ instruments have utility in helping educators
understand how students’ perceptions of the learning environment impact achievement.
Teachers have used feedback loops, where students are questioned after participating in
a classroom activity, to reflect on the activity’s worth in engaging students in a
particular academic pursuit (Roth, 1988; Senge, 2000). Educators also use learning
environments tools that examine student outcomes based on preferred and actual
classroom learning environments (Fraser, 1986c). Pressing forward to more deeply
understand the environments in which students learn both in individual classrooms and
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to determine trends among subgroups, may be useful in helping educators to find more
ways to help students succeed in academic pursuits.

The Importance of Student Voice in Understanding Learning Environments
Students in middle school are seldom asked to reflect on how their classroom
experiences support them to be learners. It is in the experience of each individual
learner in the classroom that is where change must happen if all students are to succeed.
This study will explore the experiences of middle school learners in mathematics class
in order to develop an understanding of the features of the learning environment that
impact achievement, paying particular attention to individual students’ experiences and
the experiences of children who achieve similarly. For this reason, the study will focus
exclusively on the experiences of students, as understood through their responses to
questionnaire items and through their ideas presented during interviews.

The Significance of the Study
Despite a plethora of reform efforts over the past thirty years that attempt to
remedy the achievement gaps in education, minority and poor students continue to lag
behind their white, non-poor classmates on many achievement measures. Some students
do not demonstrate as much mathematical skill as other students even though they may
sit, day after day, in the same classrooms. In Massachusetts, despite the presence of
common state curriculum frameworks and embedded learning standards, students in
particular groups continue to lag behind their peers even when they have been learning
in the same classrooms. In mathematics, white students are improving their
performance at a faster rate than African American and Hispanic students. Given that
white students were already achieving at higher performance levels than these students,
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this phenomenon deserves exploration. This study attempts to inform this gap, and other
similar gaps, in achievement by attempting to understand whether any of the disparity in
achievement can be attributed to students’ perception of their classroom learning
environment.
Urban schools in Massachusetts have been moving away from tracking students
by ability and towards more heterogeneous groupings since the early 1990s (Loveless,
1999). Still, students who sit side by side in mathematics classes over many years do
not make the same academic gains in mathematics. As noted earlier, these are
predominantly minority students. While there are numerous factors beyond the
classroom that may impact this difference in achievement, this study will focus on
students’ perceptions of their mathematics classroom learning environment as a possible
locus of change for improvement in academic outcomes.

Purpose of the Study
The purpose of this study is to examine the perspectives of both high and low
achieving middle school students in an urban middle school about the learning
environments in their mathematics classrooms. The questions that guide this study are:
a.

What are high and low achieving students’ experiences of the learning
environment in their mathematics classes?

b.

To what extent are student perceptions of their mathematics learning
environment influenced by various demographic factors?

CHAPTER 2
REVIEW OF LITERATURE

Classroom Learning Environments
The classroom is the central organizing unit of most schools. Organizing
students into classes is intended to promote learning by allowing teachers and students
to spend significant amounts of time engaged in activities that result in learning. The
landscape of the classroom includes teachers, students, and the interactions that
transpire between them including instructional activities meant to promote learning
(Waller, 1961). This classroom based organization has led to a variety of research
methods and tools that allow us to quantify and qualify the experiences of people who
spend time there. One of these areas of interest is the classroom learning environment.

Research on Classroom Learning Environments
The classroom learning environment is defined as, “the social, psychological,
and pedagogical contexts in which learning occurs and which affect student
achievement and attitudes”, (Fraser, 1998). The classroom learning environment has
been examined using a variety of research methods that work to illuminate different
aspects of the classroom experience. Commonly used research methods for examining
the classroom learning environment include systematic observation of the classroom
environment (Brophy & Good, 1986) which focuses on observable phenomenon
occurring in the classroom, and assessment of students’ and teachers’ perceptions,
(Fraser & Walberg, 1991) which examines the psychosocial realm of the classroom
through an examination of the perspectives of participants in the classroom experience.
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The study being proposed focuses on the latter, an examination of the classroom
learning environment as understood by students.
In every classroom, there are two experiences that are occurring concurrently
(Murray, 1938). First, there is the shared experience that all students are having and that
is understood commonly which Murray (1938) calls the alpha press, and each individual
student’s perceptions of those experiences, the beta press. Systematic observation tools
applied by an observer describe the alpha press in the classroom. Perceptual scales,
questionnaires and interviews can capture the beta press, the students’ perceived
experiences of the classroom learning environment (Fraser, 1986a).
A given learning environment will not result in the same learning outcome for
all students. Students’ perceptions of the classroom learning environment and their
reactions to the learning environment are mediators at play between instruction and
learning (Knight & Waxman, 1991). Therefore, a single classroom learning
environment can result in varied learning outcomes which are, at least in part, mediated
by students’ thoughts and perceptions, elements that cannot be easily observed.
Learning environments research, then, attempts to uncover perceptions about the
classroom learning environment that may impact learning outcomes for students. By
their unique roles as observers and learners within the classroom environment, students
have perspectives that are informed by spending considerable amounts of time in the
setting (Fraser, 1998). Their perceptions, therefore, are useful ones to help us
understand the impact of the learning environment on students. The classroom learning
environments research that is proposed here examines the psychosocial environment of
the classroom through this lens of student perceptions of their learning environment.
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Types of Classroom Learning Environments Research
The field of classroom learning environments (CLE) research is a broad field
that exists to help educators make sense of the complex world of the classroom. CLE
research has taken three main directions. It has been used to study the impact of
students’ perceptions of their cognitive, behavioral and affective outcomes. A second
main focus of CLE research has used information about students’ perceptions to
examine how pedagogical changes impact the CLE. A third emphasis has been on
validating
the instruments and methods used to examine classroom learning
w
O
environments. There are at least twelve distinctive lines of research, which fall under
the three main areas: associations between student outcomes and environment,
evaluation of educational innovations, understanding differences between student and
teacher perceptions of the actual and preferred classroom environment, action research
to improve classroom learning environments, combining qualitative and quantitative
methods to understand the classroom learning environment, discovering links between
educational environments, and cross national studies of CLEs.
These lines of research have been conducted using instruments that measure
various aspects of the classroom learning environment including “What Is Happening in
This Classroom?” (WIHIC), the Individualized Classroom Environment Questionnaire,
My Class Inventory, and the Constructivist Learning Environment Questionnaire
(Fraser 1998). Typically, these instruments consist of forms that measure students’
perceptions of what is actually happening in the classroom in addition to forms that
measure perceptions of a students’ ideal classroom. Additionally, some of the

14

instruments have forms for a student to indicate her perceptions of the class as a whole
rather than just her individual experience as a learner.
The study being proposed here follows two of these lines of classroom
environments research:
1. the study of associations between student outcomes (achievement) and the
classroom learning,
2. the use of combined quantitative and qualitative methods to understand the
CLE. Studies of middle school learning environments as well as those focused
on mathematics classes are of particular interest.

Learning Environments Definitions
The following sections will define each of the areas of classroom learning
environment that are measured by the WIHIC questionnaire scales. These scales are:
student cohesiveness, teacher support, involvement, investigation, task orientation,
cooperation and equity.

These scales can be classified according to Moos’ (1974)

scheme for classifying various aspects of human learning environments which contains
three dimensions: relationships, personal development, and maintenance/systems
change. Student Cohesiveness and Involvement fall within the Relationship dimension.
Investigation and the items on the Equity scale consider aspects related to
Maintenance/Systems Change.

Student Cohesiveness is defined as the extent to which students know, help and
are supportive of each other (Fraser, 1986a). The need for belonging is important for
young adolescents (James, 1972). Belonging and interpersonal support in the classroom
have been linked to academic motivation and achievement. Students are asked questions
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related to friendships they have with other students in the class and how well they work
with others in class.

Involvement is defined as the extent to which students participate in and are
actively involved in the learning environment. Students are questioned about the extent
to which they are involved in discussing ideas in class, giving their opinions, answering
questions asked by the teacher, and explaining their answers to others.

Investigation refers to participation in activities that lead to learning as
distinctive from learning through passive means such as listening to a speaker/teacher or
watching a demonstration. Students are asked whether they are involved in carrying out
investigations to test their own ideas or to answer questions that arise from discussion.
They are also asked whether they are free to investigate questions that arise from their
own curiosity and/or investigations of questions posed by a teacher.

Task Orientation in this study refers to the extent to which tasks in the learning
environment are well organized and clear to the learner and the extent to which the
learner is invested, or motivated, to accomplish the tasks that are presented in the
learning situation. Students are prompted to disclose information about their own
learning goals and their own investment in the work of the classroom.

Cooperation is defined as the extent to which students cooperate with other
students, work together, and/or share resources. Sharing materials and books is one
aspect of cooperation. A second aspect is sharing of ideas or information. The third area
of cooperation is working together toward common goals.

Equity refers to the extent that students perceive that they are treated equally by
considering a student’s perceptions of how much attention and help a teacher gives to
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their learning as compared to giving attention to others. It also considers how a student
perceives the opportunities for learning that are available to him in the classroom and
how much praise and encouragement he perceives.

Learning Environments and Achievement
Students’ perceptions of the learning environment significantly affect their
academic outcomes and cognitive experiences (Fraser, 1989; Fraser & McRobbie, 1995;
Haertel, Walberg, & Haertel, 1981; Knight & Waxman, 1991;Roth, 1998; Winne &
Marx, 1982). In general, classrooms that have order and organization, goal direction and
cohesion are conducive to achievement (Fraser & McRobbie, 1995). However,
individual students’ experiences of the classroom environment are influenced by prior
experiences (Meece, 1988), individual interpretations (Ames & Archer, 1988), selfconcept as a learner, and variation in how students perceive opportunities within the
classroom (Marshall & Weinstein, 1986). The subjective experiences of children in
classrooms has implications for student motivation and, therefore, for achievement
(Ames, 1992).
Much of the variance in achievement can be attributed to students’ perceptions
of their classroom learning environment (Fraser, 1989; Haertel, 1981). Fraser’s (1989)
examination of more than forty-five studies of classroom learning environments using
only classroom perceptual scales to gain information about the learning environment,
and Haertel, Walberg and Haertel’s (1981) meta-analysis of classroom learning
environments studies found that students’ perceptions were significant predictors of
academic learning and achievement.
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The quality of the classroom learning environment affects achievement (Padron,
1992; Pierce, 1994 Waxman & Huang, 1996, 1997). In middle school mathematics
classrooms, friction, competition and perceptions of the difficulty of subject matter
were negatively associated with achievement (Dryden, 1996). Higher achieving middle
school math students have significantly higher perceptions of involvement, affiliation,
satisfaction, academic self-concept, goal direction and achievement motivation than do
their lower achieving classmates (Haertel, et.al, 1981; Huang & Waxman, 1996).
Participation and the order/organization of the classroom are linked with achievement
(Fraser & Fisher, 1982). Involvement in class, as measured by the WIHIC
questionnaire, has also been associated with lower levels of academic self-handicapping
(Dorman, 2003) which results in improved achievement.
A study of 150 middle school students in the south central United States
examined students’ perceptions of their middle school learning environment by using a
motivation scale and two classroom learning environments questionnaires. These were
correlated with scores on the IOWA achievement test. The findings indicate
academically resilient students, those with students with the highest achievement
despite risk factors, have significantly higher perceptions of involvement, task
orientation, rule clarity and satisfaction with the pace of the class (Waxman & Huang,
1996).
Roth (1998) used both qualitative and quantitative measures to examine the
perceptions of 43 grade eighth students in their science classes and to determine if these
perceptions relate to science achievement as measured by performance on classroom
science tests. By monitoring two science classes’ perceptions of their classroom

18

learning environment through interviews, and a constructivist learning environment
questionnaire, the researchers determined that autonomy and student centeredness
correlated positively with greater academic gains in science as measured by grade point
average and exams. The constructivist learning survey includes items that delve at the
dominant classroom pedagogy.

Middle Schools
A growing body of research asserts that the education of young adolescents must
be distinctively different than either high school or elementary school in order to meet
the needs of students. Middle school students have less favorable perceptions of
affiliation, order, organization, rule clarity and have diminished aspirations when
compared to elementary or high school students (Waxman & Huang, 1998). Student
achievement in middle school improves when teachers work in teams, plan together,
participate in teacher education that is specifically designed for prospective teachers of
middle school students (Warren, 1995; Felner, et.al, 1997), and create frequent advisory
periods for students in their care (Felner et.al, 1997).
Studies of middle schools conducted over the past twenty years indicate that, for
many students, classroom learning environments become less personal and less
appealing (Eccles & Midgely, 1997; Harter, Witesell, & Kowalski, 1992). Achievement
motivation decreases in some students and this often leads to academic difficulty
(Eccles, Lord, & Midgeley, 1991; Eccles, Midgely & Adler, 1984). Changes in the
structure of school and the move from very personal student-centered elementary school
classrooms to more “subject centered” classes taught by teachers with responsibility for
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more students has been identified as one factor that affects academic outcomes for
middle school students.
Five snapshots of middle level education in the United States, taken using
shadow studies over the past 40 years (Lounsbury & Clark, 1990), have found that most
middle schools do not fully adopt practices that would make middle schools distinctive
from elementary schools or high schools. All of the shadow studies were conducted as
day - long events where researchers from throughout the country randomly selected
students to shadow during the same day using a set of common procedures. The authors
conclude that despite the fact that structures within middle schools have changed over
these years, traditional methods, especially in classroom teaching continue to dominate
middle schools.
There is evidence that implementing middle level practices such as teaming can
improve academic outcomes for students. In 130 schools where common planning time
for teams of teachers who share a common group of students was implemented for the
first time, a study found that reading scores increased by 8% over two years and math
scores increased by 6% (Warren, 1995). A subsequent study examined schools with
large percentages of students living in poverty, finding that implementing middle level
teaming practices resulted in increases of 14% in reading and 9% in mathematics
(Warren, 1995), while schools that did not implement teaming, in some cases, saw
declines in student achievement in reading and math (Mertens, 1998).
The following section details research on middle level education related to
classroom learning environments.
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Middle School Curriculum and Learning Environments
Modern thinkers about middle school curriculum generally agree that a middle
grades curriculum should be appropriately responsive to what we know about young
adolescents and their needs. Drawing from developmental psychologists' stage theories,
educators acknowledge that in this time of rapid physical and emotional growth,
students benefit from a curriculum that is designed to acknowledge and capitalize on
their burgeoning capacity for thoughtful inquiry and their newly awakening sense of
their position in the world (identity). Schools and classrooms that are personalized
(responsive to the developmental needs of young adolescents) and characterized by high
expectations (academic press) promote academic achievement (Carnegie, 1989). The
following section explains three central themes in responsive middle school curriculum- personalization, academic press, and resiliency — and describes how these are linked
to mathematics teaching and learning.

Personalization in the Middle School Classroom
Personal and social concerns are pivotal in the lives of young adolescents and
young adolescents prefer and are more academically successful in a personalized and
supportive classroom environment. Adler & Moulton’s (1998) qualitative study found
that students equated caring with “good teaching” and liked being known and cared
about by a teacher. Similarly, a quantitative study (Ryan & Patrick, 2001) of a middle
school math class found that students engaged in more self-regulated learning and their
efficacy for communicating and getting along with peers increased in classrooms with
teachers that students believe care about them.
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In a supportive classroom, students feel competent and powerful as learners
(Dart, et.al, 2000; Field, 1998), and they believe they receive proper attention for
learning needs (Fouts, 1992). In classrooms that are characterized as personalized,
students are more likely to use investigative skills and strategies and deep approaches to
learning (Dart, Burnett, et.al, 2000).
Adler & Moulton (1998) found that students identified a variety of teacher
actions as caring. Students viewed controlling the learning environment, treating people
equally, forgiving, and showing care as evidence that the teacher cares. They also
established that good teaching - including making sure that everyone understands,
providing specific feedback, and making learning fun - were also perceived by students
as evidence of teacher care and concern
Middle school learners who feel like they belong have a greater sense of
competency as learners and are more successful academically (Field & Olafson, 1998,
Waxman & Huang, 1995, Williams, Harris & Hayawaka, 1995). Schools can create
social conditions that allow for students with a variety of skills, inclinations and
aspirations to succeed (Arhar & Khromrey, 1995; Dart., Burnett, Purdie,, et.al. 2000;
Hall & Hyle, 1996; Waxman, Huang, & Padron, 1996).
Waxman & Huang (1996) used three student self-report questionnaires to
determine if academic success affects a number of variables associated with belonging.
o
o
The questionnaires they used were a motivation instrument, a classroom environment
scale, and an instructional learning environment questionnaire, and they tested 150
middle school students in a large urban middle school. A MANOVA was used to
determine if there were significant differences between the high achievers and the low

22

achievers on a number of variables. The findings indicate that students who had been
successful in school, as measured by their performance in math classes, had
significantly higher social self-concepts and were more motivated to succeed than those
students who did not do as well in math classes.
Students who are high achievers perceived their classroom environments
differently than lower achievers. High achievers thought there were lots of opportunities
for involvement in class where lower achievers believed there were fewer opportunities.
High achievers also thought that the tasks they were given were clear and that the rules
of the class made sense. The lower achievers were less sure of both the tasks of the
classroom and the rules. There were no differences between high and low achievers in
parent involvement in academics or in the amount of time spent on homework. Also,
both high and low achievers felt equally supported by their teachers. This study
highlights the importance of a students’ perception of the classroom environment and its
influence on motivation and interest in the subject. If a child has a more positive
perception of himself as a learner, he will be more motivated and more interested in
learning.
The proposed study follows from Waxman & Huang’s (1996) study of middle
school math learning environments, using a standards based, locally specific, math
exam to measure achievement. It expands their work through the use of follow up
interviews to delve deeply into students’ perspectives and to link these to classroom
events and interactions.
Arhar & Kromrey (1995) used a different quantitative technique to determine
what factors affect classroom membership and feelings of belonging. In this study, an
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ex-post-facto design was employed where the researchers drew data from
questionnaires that had already been administered to answer new questions. This study
used data from two questionnaires, a social bonding scale and the Wisconsin Youth
Questionnaire, which was administered to 4761 students from 22 middle schools to
answer questions about whether school organization, socio-economic status, ethnicity or
family composition have any affect on a students’ sense of belonging.
They found that girls are more likely than boys to be connected their schools in
both poor and wealthy communities. Also, boys in poor schools are less likely to feel
connected to school than are boys in wealthy schools. Additionally, they found that
African-American students who attend poorer schools are more likely to feel connected
to their school than are African Americans in wealthier schools, suggesting that culture
may play an important role in promoting a sense of connectedness to school.

Academic Press
Student achievement in middle school is influenced by the amount of academic
press in the school in combination with social supports that are available inside school,
in the community and in the family. Lee & Smith’s (1999) study of academic press and
social supports in the Chicago Public Schools used questionnaire data and achievement
data from the Iowa Basic Skills Test to determine the effects of academic press and
social support on the achievement of students in grades 6 and 8. They found that
students enrolled in classes with a high academic press were able to make academic
gains in reading of 1.37 grade levels and in math of 1.64 grade levels. Students enrolled
in schools that offered high levels of social support, whether or not they also had a high
academic press, helped students to make gains of about 1.5 grade levels in one year’s
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time. Schools that had both strong academic press and high levels of social supports
helped students to improve their reading and math grade levels by nearly two grade
levels in one year’s time (Lee & Smith, 1999).
The National Middle School Association has called for the elimination of
tracking at the middle level to improve the level of academic press or challenge that all
students experience during their middle school years. This call follows from the premise
that systems which track students provide some students with a challenging course of
study and others with less challenging opportunities.
In Listening to Urban Kids (Wilson & Corbett, 2001), which chronicles a three
year study of five Philadelphia schools, the students describe some of the characteristics
of the teachers they want. Students want teachers who “stay on” them until their
assignments were complete, teachers who explained things until “the light bulb goes
on” and teachers who provide them with a variety of activities through which to learn.
These characteristics point to a demand for a challenging curriculum. Students in this
study want the challenge and corresponding amounts of support for learning
challenging ideas and information.
A study by Arhar & Kromrey (1995) that examined students’ perceptions of
belonging at school found that a lack of support within the communities of poor
students leads them to develop a greater sense of belonging at school than some other
students do in urban schools. The large sample that constituted this study, 4761 in total,
is noteworthy as is the researchers’ conclusion that school, then, may play a more
powerful role in the life of a poor student than it does in the life of more wealthy
students. The issue of school playing a vital role in the lives of poor children is a

25

particularly compelling, yet troubling, notion when we consider the fact that not all
teachers may be delivering a rigorous or challenging curriculum to their students.
The impact of poor quality instruction in middle schools may fall
disproportionately on poor students (Waxman, Huang & Padron, 1995). In one study
that examined this issue, ninety teachers of students in grade 6-8 from large, urban
middle schools were randomly selected. The Teacher Roles Observation Schedule
(TROS) (Waxman, Want, Lindvall, & Anderson, 1990) was used to gather information
about the classroom practices that were used by the teachers. Trained observers watched
each teacher near the middle of the school year during a 50-minute time period. Four
students from each class were randomly selected to be observed using the Classroom
Observation Schedule (COS) (Waxman, Want, Lindvall, & Anderson, 1988). The
TROS is used to record the teachers’ interactions with students, other teachers, or aides,
the setting in which the behaviors occurred, the types of content with which they are
working and the types of behavior they are using. Teachers were observed for ten 30
second intervals during each data collection period. The COS is used to observe
students and measure their interactions with teachers and peers, the purpose of these
interactions, the settings in which the observed behaviors occur, the types of materials
with which they are working, and the specific types of activities in which they are
engaged.
Whole class instruction was found to be the most dominant form of instruction
(77%), followed by individual/independent work (17%), and small-group instruction
(6%). Students were observed to be having no interaction 67% of the time, interacting
with the teacher 25% of the time and with other students 8% of the time. Nearly all
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(99%) of the assignments were teacher assigned, the most prevalent activity was
watching or listening (41%) and working on written assignments (22%). Students were
on task 94% of the time, distracted about 3% and being disruptive or waiting for help
less than 1 % of the time.
Teachers were observed to be working with the whole class (61%), working at
their desks (16%), traveling or monitoring students’ work (12%), at students’ desks
(5%), and supervising small student groups (3%). An examination of the cross section
of student observations and teacher observations indicates that teachers talk almost
three times as much as students.
Classroom instruction in these urban middle schools tended to be whole class
instruction with students working on teacher-assigned activities in a passive manner.
While students were on-task for most of the time, there was little verbal interaction with
either the teacher or with other students. This study supports other research in its
finding that the basic skills orientation has been overemphasized in inner-city schools at
the expense of more engaging pedagogical orientations for middle school students
(small group instruction, cooperative group work, inquiry based instruction,
collaborative problem solving) which show more promise for helping students develop
higher order thinking skills.
Both The National Middle School Association (NMSA, 1995) and Turning
Points (Carnegie, 2000) make strong statements about the need for a challenging and
rigorous middle level curriculum. NMSA names “challenge” as one of its key
curriculum descriptors insisting that challenging curriculum will engage young
adolescents and sustain their interest. They see a curriculum that, while challenging, is
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supportive and provides adequate scaffolding for success. They place a value on
curriculum organizations that allow for individual choice and accommodate a variety of
learning levels. The NMSA (1995) suggests that “high standards” for mastery of
certain academic skills, personal and social development should be at the core of the
curriculum.
Turning Points (Carnegie, 2000) states that curriculum should be “purposeful,
rigorous, and related to the real world”. They state the necessity to move beyond text
book based curriculum design into the realm of authenticity and real word application
of skills and ideas. Challenge, therefore, comes from developing scholarly and applied
skills in an atmosphere that is supportive and where feedback is offered to promote
growth. They call for “rigorous public academic standards” which are based on “how
students learn best.” (pp. 31-32). Almost all states in the country now have some
specific standards for language arts and mathematics and most have developed, or are in
the process of developing, assessments aligned to these standards (Education Week.
2002). Despite this, a review of research on academic achievement in middle grades
(Southern Regional Education Board, 2003) surmised that “at this time the connection
between the implementation of standards and academic achievement rests mostly on
expectations rather than clear evidence” as there is very little scholarly research that has
been conducted on the effects of implementing standards in the middle grades, (p. 5)
One claim that the research supports is that middle level students want to be
challenged academically. In interviews with more than fifty students in an urban middle
school in Philadelphia, researchers learned that students want to be personally
challenged in their academics and believe that teachers who don’t challenge them
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academically are not doing their jobs well (Wilson & Corbett, 2001). Students want to
be given power over their own learning so they can challenge themselves to seek
answers to issues and problems they are curious about (Field & Olafson, 1988; Powell,
Skoog, Troutman, & Jones, 1998) and they want to have their perspectives challenged
by others (Williams, Harris, & Hayawaka, 1995).
Wilson & Corbett (2000) found that students wanted teachers who expected
them to complete assignments, teachers who provide extra help, teachers who explain
things until everyone gets it and teachers who could control student behavior without
losing track of the lesson. In short, they wanted to be academically engaged and
challenged. The researchers point out that the students they interviewed over the threeyear period identified these qualities consistently. This consistency leads them to
conclude that students’ expectations of teachers are learning centered.
Competitive challenge can have both positive and negative effects on student
engagement and performance. A study of 300 urban middle school students indicates
that students prefer classroom competition to be limited if they are to become or remain
self-regulated and motivated learners (Ryan, 2001). Further support for limiting
competition comes from a qualitative study that examined the resistance and positioning
associated with various classroom circumstances (Field & Olafson, 1998) which found
that saving face and not looking dumb were primary positions that students take in
response to some competitive circumstance. This, they surmise, can create resistance to
learning opportunities in the classroom and that teachers’ support is a critical
component in helping students navigate competitive classroom situations. A
quantitative study (Fouts, 1992) which questioned nearly 900 students using a
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classroom environmental rating scale and an attitude questionnaire came to a different
conclusion about competition, finding that a classroom that is somewhat competitive is
the one that students find most engaging.
Motivation plays a key role in how students perceive challenge and how inclined
they are to “be” challenged (Waxman, Huang & Padron, 1995). In their 1995 study of
urban middle schools, Waxman, Huang, & Padron (1995) found that schools where
there is less innovation in curriculum, where passive learning is dominant, and where
whole class instruction is the preferred pedagogy, students tend not to be challenged in
ways that inspire learning. Sixty students participated in their mixed methods study.
They found poor pedagogy to be the dominant paradigm in urban middle schools which
limits students' opportunities for authentic investigations and meaningful academic
engagements. Surveying and observing 60 students in their seventh and eighth grade
math classes led to the conclusion that decreasing the level of higher order thinking
tasks parallels a decrease in students’ desire to achieve mastery over the content
(DiCinto & Stevens, 1997). Motivation in math class, therefore, is highly correlated
with good instruction which may be challenging.

Academically Resilient Students
Academically resilient students are those students who, despite adverse
conditions, succeed in school (Gordon & Song, 1994). These risk factors include, but
are not limited to, poverty, speaking a first language other than English, or having
special educational needs. Studies of academic resiliency tend to focus on the
characteristics of the individual child that lead to success in school. A meta-analysis of
research on educational resilience, the ability of children to succeed despite variables
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that typically lead to failure, found that classroom practices had the most significant
impact on student success. Support from the home and community were the second
most important factor in academic success (Wang, et.al., 1994). Within the realm of the
classroom practices, management, student/teacher interactions and the quality of
instruction rated as most significantly contributing to students’ chances to achieve. The
proposed study will contribute to an understanding of classroom variables that may bear
on academic resiliency or a lack of academic resiliency in middle schools by identifying
both students who are achieving and those who are not achieving in middle school
mathematics and interviewing them about key aspects of their mathematics classroom
learning environment.

Middle School Mathematics Classrooms
Data from the National Assessment of Education Progress (Perie, 2005) and the
Trends in International Math and Science study (TIMMS, 2005) indicate that students
in the United States are near average in their mathematics learning at fourth grade but
lose ground during their middle school years. Eighth grade students in the United States
fall behind students in many other nations in mathematics achievement.
In response to a perceived need to reinvigorate mathematics learning and keep
students in the United States on par with students in other countries, the National
Council of Teachers of Mathematics created a set of standards meant to promote
“mathematical literacy” at the middle school level (NCTM, 1989). They envisioned a
mathematics learning experience that was based on specific learning standards in
addition to being “active and constructive” with students involved in solving real world
problems, communicating their ideas in writing and orally, and reasoning. This
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approach minimized rote learning and memorization, repetitive paper and pencil
practice of computation, and single answer solutions to problems. Instead, it placed an
emphasis on developing number sense and a sense of how mathematical operations
work, creating and testing mathematical procedures, using estimations and checking
reasonableness in problem solving, and discussing mathematical ideas and solutions
strategies.
During their middle school years, students begin to develop a sense of their own
capacity as learners of mathematics. For this reason, the NCTM recommends that
middle school mathematics classrooms offer a combination of challenge and support to
allow students to capitalize on their enhanced thinking ability while attending to their
need to be supported as learners if they are to be risk takers (NCTM, 2006). Despite this
charge, many middle school classrooms, in fact most math classrooms at all grade
levels continue to emphasize rote learning and practice in applying algorithms to solve
problems (Hiebert, 1999).
The following section will highlight ideas from the National Council of
Mathematics Standards and current research on mathematics learning in the middle
school to describe learning environments in middle school and classroom instructional
practices in mathematics. In this study of mathematics learning environments, six
aspects of the learning environment are central to developing our understanding. These
are: involvement, equity, student cohesiveness, cooperation, investigation, task
orientation. The first three areas - involvement, equity and student cohesiveness - are
ideas that are linked more to the learning environment in general than to actual
classroom instruction and therefore, these themes are embedded in the section on
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Mathematics Learning Environment that follows. The second three areas -cooperation,
investigation and task orientation - are ideas that are linked to particular forms of
classroom instruction and therefore studies that inform these areas will be discussed in
the section on classroom instruction.

Mathematics Learning Environments
Middle school mathematics classroom learning environments influence
achievement (Fraser, 1994; McRobbie, et.al, 1993, Pierce, 1994), motivation (Cheng,
1994; Uguroglu, et.al, 1986, Reynolds & Walberg, 1992), and students’ perceptions of
themselves as learners (Waxman, et.al, 1996, Reynolds & Walberg, 1992).
The learning environment in mathematics classrooms affects academic
achievement. Huang (1996) found that students who had risk factors typically
associated with decreased academic success were more successful academically if they
were more attached to their classmates and had stronger feelings of affiliation within
their mathematics classes. They also indicated higher levels of involvement in class
work and participation during instruction which, predictably, led to stronger feelings of
academic competency. Students who typically had lower achievement levels were able
to increase their academic success in a math class that was organized to create an
atmosphere of care, respect, physical closeness and in which failure was minimized and
risk was encouraged (Pierce, 1994). In this case, the class mean score on a six-week
standards based exam increased from 58 points to 72 points over twelve weeks.
Although not all of the variance in these scores may be attributable to the learning
environment factors inferred here, as good teaching or content difficulty are also
factors, the extent to which these factors are at play in improving academic outcomes
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might be considered along with other factors to understand how various learning
environments are effective in helping all children make academic gains in mathematics.
As students enter their middle school years, there is a decline in the academic
motivation to learn mathematics (Eccles, et.al, 1994; Jansen, 2006). Some educators
venture that this decline may be linked to certain characteristics of the classroom
learning environment including lack of connectedness to teachers and limited choice or
control over learning (Eccles, et.al, 1993; Reynolds & Walberg, 1992) because
changing the classroom learning environment to increase students’ sense of belonging
and affiliation results in improved motivation to learn and improved academic outcomes
(Kilpatrick, 2001; Waxman & Huang, 1996).
Factors that are associated with improved achievement in middle school
mathematics classes include - personalization of the learning environment and a sense
of belonging, instruction that extends students’ thinking, opportunities for a high degree
of student engagement and involvement during instruction, self-efficacy in doing
mathematics, and high expectations for performance for all students/equity (Brown,
1999; Huang, 1996; Simpkins, 2006; Wang, 1997).

Involvement
Active participation, or involvement, in classroom activities is necessary for new
learning to occur. Students’ perceptions of the learning environment are often tied to
their degree of involvement in classroom activities. In middle school, active
participation is linked to three key features; making choices about what to learn (Eccles,
et.al, 1993), trying on new roles, and a learning context that is relevant, challenging and
useful (Anfara, 2000, Lappan & Ferrini-Mundy, 1993; Stepanek, 2000).
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Involvement in the learning activities that comprise the lesson is one key to
academic achievement. During mathematics lessons, students become disengaged for a
variety of reasons including opting out because a task is too cognitively challenging due
to a lack of prior knowledge, or as a result of poor motivation (Fraser, 1989). When a
student perceives that a task is too difficult, motivation to participate diminishes
(Phelan, 1992). Scaffolding instruction has demonstrated effectiveness in mitigating the
effects of challenging curriculum for students who have lacked motivation to perform
challenging tasks (Hargreaves, 1988).
Students must be involved in tasks to learn. Learning is linked to opportunities
to learn (Hiebert, 1999) and also to well-selected tasks that help students arrive at key
understandings (Duckworth, 1987; Cohen, 1998). When students have more
opportunities to participate in meaningful instructional activities, they learn more.
Learners need opportunities to construct understandings about new concepts by
themselves (Duckworth, 1987; Lowery, 1998).

Equity
Student’s perceptions of their status in the classroom and their perceptions of the
degree to which opportunities to learn are equitable can affect their learning (Cohen &
Lotan, 1995; Cohen, 1998). In classrooms, students who are high-status learners tend to
be more active than others in learning situations. Various classroom strategies have
demonstrable effects in alleviating the negative effects of status on student learning.
One strategy, called Complex Instruction (Cohen & Lotan, 1995) that works to
minimize equity and status issues in the classroom is carefully designed group work.
Tasks that require the contributions of students with multiple abilities and multiple

35

perspectives in order to be successfully completed can have the effect of minimizing or
eliminating status issues (Cohen & Lotan, 1995). Teachers, in this learning situation,
explain the task to students, letting them know that the task will not be able to be
accomplished without many perspectives and skills. The next strategy to minimize the
harmful effects of low academic status in the classroom involves the teacher assigning
©
©
competence to the lower status student. In this case, teachers seek opportunities to
enhance the social standing (status) of students who may not be seen by others as
having status in the classroom by naming their contributions to the work of the group
and placing a value on that contribution that cannot be minimized by others. Cohen
calls this teacher action “assigning competence.” The teacher assigns competence by
focusing praise on contributions that advance the work of the group. This works to
bolster students’ confidence by acknowledging their real contributions to academic
challenges (Cohen, 1998).

Student Cohesiveness/Belonging
Learning mathematics can be influenced by socially constructed circumstances
including the classroom learning environment. When students feel a sense of belonging,
connectedness or cohesiveness with other students in the classroom, they are better able
to attend to learning tasks, take risks on challenging tasks, and feel more confident
about their mathematical abilities (Cheng, 1994; McCombs & Whisler, 1997).
Feelings of belonging that come about through interaction around mathematics
can lead to improved academic performance. Students who are presented with
opportunities to collaborate on mathematical tasks and who share information and ideas
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about math outperformed individual problem solvers in one study (Qin, Johnson &
Johnson, 1995).
Learning requires emotional safety, respect among people in the learning
environment and caring relationships. In middle school classrooms, students report that
being known to and friendly with others in the class is motivating (Waxman & Huang,
1996).
Certain classroom features such as encouraging talk about misconceptions and
probing students for their understanding of concepts are associated with student
belonging and cohesiveness by leveling the experiences of all students rather than
singling out students who are typically right or wrong. Teachers who emphasize that
mistakes are part of learning and who de-emphasize earning points or getting the one
“right” answer, can contribute to a sense of belonging by all students, even those who
may have struggled with math (Hiebert, et.al, 1997). When students are acclimated to a
learning environment in which all student ideas are probed for understanding, students
do not feel threatened by questioning (Yachel, 1996).

Classroom Instruction
Instruction in many urban middle school mathematics classrooms tends to be
whole class and teacher directed with few opportunities for students to interact or
participate (Silver, 1995). The most commonly used form for mathematics instruction
begins with a teacher explaining a topic and demonstrating a procedure. This is
followed by opportunities for students to practice solving similar problems while a
teacher offers help to students who are having difficulty working through the problems
on their own. This traditional form of instruction in mathematics is ineffective in
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helping all students to learn math well and is particularly ineffective for minority
students, students with special educational needs, and students with low socioeconomic
status (U.S. DOE, 1998; Kilpatrick, 2001). Teachers telling students what the key
mathematical ideas are does not help students to learn these concepts.
By way of contrast, students in countries with higher levels of academic
achievement in mathematics spend less time calculating, practicing routine procedures,
and listening to a teacher. They spend more time analyzing problems and proving their
ideas about them. In a Japanese classroom, students work on just a few carefully chosen
problems for part of the instructional session. They spend the rest of the time explaining
their ideas to fellow students and the teacher. The teacher then summarizes the ideas
presented and provides a direct explanation and summary of the learning for the day
(Stevenson, 1994).

Cooperation
Social learning theorists suggest that cooperative work in social contexts can
lead to learning. In mathematics, cooperation can take the form of students helping each
other with projects or problems, sharing ideas, or building on the ideas of others in
discussion. Cooperative group work in mathematics has been widely studied.
In mathematics classrooms that feature cooperative work, students develop
group process skills which help them to learn how to resolve conflicts with others
(Parker, 1993). When teachers are involved in processing collaboration issues, students
learn to take responsibility for their own and others learning (Tsurda, 1994). Through
this process, students learn what they do well and what they can improve.

Investigation
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Meaningful activities are those that promote understanding. Activities that
involve memorization are not generally those that will lead to long term conceptual
understanding. Several multinational studies conclude that classroom practices that
involve students in problem-solving approaches and investigations, including having
students develop their own ideas how to proceed with investigations, lead to higher
achievement by more students (Fuson, Stigler & Bartsch, 1988, Stevenson & Sigler,
1992; Stigler & Perry, 1988; Wirszup, & Streit, 1992).
Classroom techniques that involve investigations and opportunities to work on
open-ended tasks provide students with a sense of power over mathematics because
they allow for students to choose models or representations to understand the problem
(Henninger & Stein, 1997; Marks, 2000; Lesh, Post, & Behr, 1987). When students are
allowed to use their natural language rather than a prescribed algorithm, they come to
deeper understanding of mathematical concepts (Carroll, 2000). Explorations and
investigations that use concrete models and visuals such as pictures, diagrams and
graphs also contribute to the development of conceptual mathematical understanding
and improved achievement in mathematics.

Task orientation
Task orientation is the degree to which a student is actively involved in the
activities of the classroom. Active learning in mathematics involves helping students to
construct their own understanding of key mathematical concepts and to actively develop
skills and proficiency with numbers. Some researchers have described a decrease in
students’ motivation to attend to mathematics instruction as they move into middle
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school which is attributed to traditional forms of instruction that emphasize teacher talk
over student meaning making (Wheelock, 1995, U.S. DOE, 1998).
The National Council of Teachers of Mathematics (1999) suggests that for
students to succeed in learning increasingly complex mathematics, they must have
regular opportunities to engage in mathematical tasks that require higher order thinking
such as verifying, generalizing, abstracting and conjecturing. Tasks should promote
thinking rather than rote and repetitive procedures. In the classroom context,
instructional strategies that support learning include cooperative learning assignments,
discussions among students and teachers, and using concrete materials, simulations and
computer applications for exploration. These opportunities and classroom strategies are
intended to allow increased participation in and enthusiasm for learning mathematics
among all students.
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CHAPTER 3
RESEARCH METHODOLOGY

Purpose
In an effort to understand middle school students’ experiences in their math
classes and the relationship between their perceptions of the class and their
achievement, this study examines students’ perspectives of their mathematics learning
environments using a mixed-methods approach. A learning environments questionnaire,
achievement data, and interviews will be used to explore factors associated with
mathematics achievement in middle school. The rationale for the use of both qualitative
and quantitative methods in this study is related to the intended application for research
such as this which is to inform classroom practice. Developing an understanding of the
experiences of students during instruction and how students’ perceptions may be related
to achievement may be useful to middle level mathematics educators as they design
classroom environments and instruction to help all students learn the mathematics
necessary to be successful in high school.
A major assumption of this learning environments study is that the ways in
which students perceive and experience their classroom learning environment may be
more important than teaching behaviors in impacting achievement outcomes (Knight &
Waxman, 1991) because students’ perceptions impact motivation to learn therefore they
impact learning itself. Also, compared with observers, students spend considerably
more time in a particular classroom, hence their ideas about the classroom learning
environment are grounded in more experiences than an observer can capture. Where

41

teacher behavior has been shown to be inconsistent from day to day (Anderson, 1987),
students’ perceptions mediate these inconsistencies by vitue of their day to day
interactions with the teacher in the classroom.

Design of the Study
This study occurred in three stages each of which yielded data that informed the
subsequent stage. In Stage One, the “What Is Happening in Class” (WIHIC)
questionnaire was given to 575 participants. The results of this questionnaire were
matched with mathematics achievement data from a standards based mathematics exam
to yield a group of participants who joined one of two groups for Stage Two; 1) students
who were high achieving and had high WIHIC ratings indicating that they may have
positive perceptions of their mathematics learning environment and 2) students who
were low achieving and had low WIHIC ratings indicating that they may have less
positive perceptions of their mathematics learning environment.
In Stage Two, seventy one participants were identified who fell into two focus
groups, high achievers and low achievers, and they were then interviewed about their
mathematics learning environments.
In Stage Three, 16 of the focus group participants were interviewed individually
to further probe their perspectives about their mathematics learning environment.

Rationale
The rationale for mixing both qualitative and quantitative methods in this study
is that it provided a means of examining mathematics learning through the eyes and
perceptions of the learner (interviews) while at the same time grounding those
perceptions around a common framework (questionnaire). This created the potential to
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illuminate students’ ideas in a manner that either one approach or the other alone could
not. Specifically, the questionnaire identified students who rated aspects of their
mathematics class similarly - either positively or negatively. These students were then
interviewed to gain deeper insights into their experiences of their classroom learning
environment in a way that surveying them alone would not reveal because surveying
does not reveal classroom experiences that shape the participant’s perspectives about
the classroom..
A mixed methods approach in research is useful for understanding the problem
of underachievement in mathematics learning by middle school students for two main
reasons. First, quantitative data in the form of test scores and questionnaire responses
provided for the identification of students whose perspectives are of interest to the
research questions, namely, students whose achievement or lack of achievement may
have been at least partially attributable to one or more aspects of the classroom learning
environment. Second, interviewing representative students helps to shape our
understanding of the actual experience of the classroom learning environment in a more
full way than questionnaire data alone can.
Using questionnaire data, standards-based grade level mathematics exams, and
interviews with individual students, the study identified students’ perceptions of the
classroom learning environment that impact achievement. An attempt was made to
identify variables of interest, to explore these variables extensively through individual
student accounts of their classroom learning environments, and to gain a sense of how
various subgroups are affected by the learning environments in their math classes.
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The two types of quantitative data that were gathered for this study were
questionnaire data from the “What’s Happening in this Class? questionnaire” and
student math achievement scores from the standards-based grade level mathematics
assessment. The questionnaire provided insights about students’ perceptions of their
math class. The standards-based mathematics assessment provided achievement data.
An analysis of data from these two sources identified classroom factors that may either
cause or hinder achievement. These quantitative methods were only sufficient to
identify or name probable relationships inferred from the data.
The analysis of WIHIC data and student mathematics achievement data
identified students who fell into two categories of interest* those who are high achievers
in mathematics who also have relatively positive perceptions of their mathematics
learning environment and those who are low achievers in mathematics who also have
relatively negative perceptions of their mathematics learning environment. Interviewing
individual students who fall into these groups allowed for an exploration of how the
classroom environment is experienced by these students. This triangulation strategy
provided a deeper context for understanding the variables of the learning environment
which may lead to the kinds of shifts in teacher practice that can impact achievement
for all students. Put differently, researchers can paint portraits of practice that support
learning and those that don’t support learning for all from qualitative data alone. We
deepen our understanding of the phenomenon when these qualitative portraits are
supported by data about achievement and data about students’ experiences and
achievement.
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Mixed Methods and the Study of Learning Environments
A number of studies of classroom learning environments have used both
qualitative and quantitative methods within the same to examine the classroom learning
environment (Fraser, et.al, 1986, Fraser & Tobin, 1989, Tobin, 1990, Roth, 1998). One
study (Fraser, 1998) combined the use of classroom observations, interviews, and case
studies methods with quantitative data from classroom environments questionnaires that
register students’ perceptions of their classroom learning environment. The
researchers’ focus is on describing a classroom learning environment that is perceived
by students in a certain way. This type of mixed method classroom learning
environments research produces ideas about how certain classroom structures and
experiences affect students’ perceptions. The classroom variables, in this case, are
evaluated through the eyes of the researcher and informed by the perceptions of
students.
Studies that have used classroom observation combined with classroom learning
environments questionnaires have juxtaposed portraits of classrooms run by exemplary
teachers and those of less capable teachers (Fraser & Tobin, 1989), provided rich
descriptions of a teacher-researchers’ classroom science learning environments in a
working-class school (Fraser, et.al, 1996) as well as grade 10 science classes (Tobin,
1990), and have been used to examine student perceptions that affect achievement in
middle school science classes (Roth, 1998). In these studies, observers have
documented classroom activities and reported these observations together with data
about students’ perceptions obtained by using classroom learning environment
questionnaires or questionnaires.

45

The study being proposed extends work in the field of learning environment
research by examining student perspectives of their middle school mathematics learning
environment through quantitative methods (“What is Happening in this Class” WIHIC
questionnaire) and qualitative methods (interviews) to determine if there are links
between student perceptions and achievement in math. This study was distinctive from
some other mixed methods studies in that the perspective being examined is always that
of the student. Students’ perspectives on their classroom experiences were quantified
through the questionnaire. The understanding of students’ experiences was enhanced by
students’ own stories and descriptions of exactly what their quantifiable perceptions
(data from questionnaire) looked like as they played out in their math classes. This type
of qualification (description) of the experiences that led to the students’ perceptions
validated the perspectives that are captured through the questionnaire by enhancing our
understanding of why students held their perspectives of the various aspects of their
learning environment (Chionh, 1998; Fraser, 1996).

Setting
The study will be conducted in a small urban school district in New England.
The school district consists of one high school, three middle schools, and three
elementary schools. This study will be conducted at one of the middle schools.
The city in which the school is located has experienced a shift in recent years
from a manufacturing based economy to a service industry economy. As a result, job
opportunities for lower income residents had decreased. At the same time, the
community had an influx of second language learners who seek out the community’s
abundant low-income housing and good schools. In addition to a growing population of
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new immigrants, the city boasted a large percentage of families with deep roots in the
community, economic stability and high expectations for the city’s schools.
The school district experienced tension in recent years given its designation by
the state as a school district in corrective action. In this state, a school district is labeled
as being in corrective action if students in its schools did not making adequate yearly
progress in meeting academic improvement goals as measured by the state’s standards
based assessment system. To have the corrective action label removed, the district must
help students in all subgroups to meet adequate yearly progress in achievement in
mathematics and English. Subgroups that have not performed well in mathematics
include Hispanic students, low-income students and students with special educational
needs.
The school in which this study takes place is organized into interdisciplinary
teams. In grades 5 and 6, two teachers work with approximately 50 students. One
teacher teaches math and social studies; the other teaches math and science. In grades 7
and 8, four teachers work together with approximately 100 students. These teachers
teach only one subject, either math, science, social studies or English. Students on the
teams are not grouped by level of achievement in grades 5-7. In grade 8, some students
take a grade 8 math class and others take algebra.

Participants
The participants in this study were 575 middle school students from a small
urban community in New England all of whom attend the same public middle school.
The students were 75% White, 17% Hispanic, 2% Asian and 6% African American.
Approximately 8% of all students were not proficient in speaking English, as measured
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by a state assessment of English speaking proficiency, and almost 15% of students
have a first language that is not English. More than one quarter of the students in the
school were low income and almost 20% receive some special education service.
Students in this school were grouped heterogeneously for mathematics
instruction in grades 6 and 7. In grade 8, approximately 40 percent of students took an
Algebra course while the remaining students took a grade 8 general mathematics course
that focuses on pre-algebra skills. Aggregate performance data from standardized
mathematics exams indicates that students in grades six and eight scored very close to
the state average.
All students in this school were taught by mathematics teachers who hold
appropriate teaching licenses for teaching mathematics to students at their grade level.
Teachers followed a prescribed curriculum that sequences mathematics instruction by
quarter of the year so that all students within a particular grade are being taught the
same skills and information during any given quarter of the year. Teachers regularly
received feedback on their students’ performance on each standard from progress
monitoring assessments that are given to every student quarterly. The district offers
professional development training to teachers to help them use the results of testing to
improve instruction for students who do not meet standard in mathematics.
Middle school mathematics teachers in this school district have been involved in
standards-based mathematics curriculum planning for a number of years. They have
established benchmarks and power standards for each grade level and meet quarterly to
review student performance data from standards based exams and to determine
instructional interventions to address student learning deficiencies.
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WIHIC Participants
Five hundred and seventy-five middle school students, from one middle school,
completed the WIHIC questionnaire; two hundred eighty-eight males and two hundred
eighty seven females. Seventy-five percent of participants who answered the
questionnaire were White, 16% were Hispanic, 6% were African American, and 3%
indicated other racial origins. Twenty-five percent of students had low socioeconomic
status as measured by their eligibility to receive free or reduced lunch at school.

Focus Group Participants
Thirty-five boys and thirty-six girls participated in focus groups. Twenty-five
students were in grade 6, twenty-two were in grade 7 and twenty-four were in grade 8.
Of these students, 44% are of low socioeconomic status. 56% of focus group
participants were White, 10% were African American, 31% were Hispanic and 3% were
Asian.

Individual Interview Participants
Sixteen students, 9 boys and 7 girls, participated in individual interviews. Seven
students were in grade 6, five students were in grade 7, and four students were in grade
8. 50% of these students were of low socioeconomic status. 37% of these students were
Hispanic. 50% were White and 13% were African American.
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Figure 1: Focus Group Participants by Race

Figure 2: Individual Interview Participants by Race

Individual Participants by Race
African American
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Data gathering procedure
Three main types of data were collected and analyzed: WIHIC questionnaire
data, mathematics achievement data, and data generated through interviews. The flow
chart below (Figure 1) describes the process by which data was gathered.
This study was conducted in three stages. In the first stage, two points of data
were gathered for every student in the school; ratings for items on the six WIHIC scales
and mathematics achievement data from a standards based mathematics exam. The
results from these two measures were used to identify a cohort of participants who
participated in focus group interviews.
Stage Two is the interview stage. In Stage Two focus group and individual
interviews were held. In stage two, participants were interviewed in focus groups using
a questioning protocol that was developed using the same categories that were measured
on the WIHIC survey. During stage two, participants who wanted to participate in an
individual follow-up interview were identified.
In stage Three, data from focus groups and individual interviews was
transcribed, coded and analyzed.
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Figure 3: Flow Chart of Study
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What is Happening in this Class (WIHIC) Questionnaire
The “What is Happening in this Class” (WIHIC) questionnaire was used to
measure participants’ perceptions of the learning environment in their math classes. The
WIHIC questionnaire (Appendix A) is a learning environments tool developed by
Fraser, McRobbie, and Fisher in 1996. The questionnaire contains 56 items that
measure seven psychosocial areas. These areas are student cohesiveness, teacher
support, involvement, investigation, task orientation, cooperation, and equity.
Participants rate each item to indicate how often they perceive that the statement occurs
in the math class. This questionnaire was administered to all students in the school. The
questionnaires were administered by guidance staff at the school using a computerized
questionnaire tool that will ensure confidentiality of student answers.
Modifications to the WIHIC
Two minor modifications were made to the WIHIC questionnaire to be used in
this study. Studies have validated the use of both of these modifications to the original
WIHIC protocol (Henthome, 2000; Fraser, Fisher, & McRobbie, 1996).
The Teacher Support scale was eliminated from the questionnaire instrument to
encourage teachers to participate in the study. The Teacher Support items contain
sensitive questions about perceptions of the student/teacher relationship that could
potentially be used to determine bias towards individual participants. Where the
questionnaire is not being conducted anonymously and answers will, by necessity, be
attributed to the individual participants, this scale is being eliminated to protect
individual teacher participants from any level of scrutiny related to student perceived

53

bias. The elimination of the Teacher Support scale decreased the number of items from
56 to 48.
The second modification involved decreasing the number of options on the
questionnaire tool from five to four. The original questionnaire uses a five bin scale that
includes “almost never, seldom, sometimes, often, and almost always. The
“sometimes” option was eliminated in this study to encourage participants to define
their position on the questions more sharply than they might if the “sometimes” option
were available. The elimination of one of the bins on the scale has been validated in
other studies using the WIHIC questionnaire (Henthorne, 2000; Fraser, Fisher, &
McRobbie, 1996).
Validation of the WIHIC
The WIHIC has been validated by a study of eight hundred science students
from thirty different classrooms (Fraser, et.al,1996), a cross-national study of science
classes in Australia and Taiwan (Aldridge & Fraser, 2000), in a study of more than 400
middle school math students in Australia (Rawnsley & Fisher, 1997), and to assess
differences in mathematics learning environment as perceived by resilient and nonresilient learners (Henthorne, 2000). These studies validate the usefulness of the
WIHIC as an appropriate instrument to use with middle school students to determine
their perspectives of the classroom learning environment (Fraser, 1996).
The WIHIC has been used in modified form in a number of studies. A modified
version of the WIHIC, which dropped the Cooperation scale and merged the Student
Cohesiveness and Teacher Support scales was used to evaluate computer courses in an
adult education setting (Khoo & Fraser, 1997). A modified version of the WIHIC,
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pared down to include only the Student Cohesiveness, Teacher Support, Involvement,
and Task Orientation scales was used to assess students’ attitudes toward their
chemistry learning environment (Hunus & Fraser, 1997). Also, Henthome (2000)
dropped the Teacher Support scale and validated the questionnaire based on the use of
only six scales and validated the tool using only four categorical response bins on the
scale rather than the five original responses. These are the same modifications that will
be used in this study.
Administration of the Questionnaire
The WIHIC questionnaire was administered to participants during one class
period. The questionnaire was administered by guidance counselors and teacher aides
who were familiar to the participants but who were not affiliated with the participants’
mathematics classroom teacher. Directions for completing the questionnaire were read
to all participants. Participants who required help to read the questions were assisted by
an adult who read the questions to him or her. The questionnaires were administered in
a familiar classroom setting.
Participants were told that the questionnaire is not a test and that their results
will not be shared with their teachers. Confidentiality of student information was
maintained by coding each questionnaire with a numerical identification code that was
maintained by the researcher.
Actual vs. Preferred Learning Environment
Student achievement improves when there is a better fit between a child’s actual
learning environment and the learning environment she prefers (Fisher & Fraser, 1983).
Many learning environments questionnaires and questionnaires contain “actual learning
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environment” and “preferred learning environment” forms to determine how good the
fit of a particular learning environment is for a student.
The idea of an actual and a preferred learning environment is central to the
investigation being proposed. While the WIHIC questionnaire does contain a preferred
learning environment questionnaire that could be applied to make a determination based
on “fit”, the proposed study attempts to apply a qualitative methodology to understand
the places where the classroom learning environment may not be working to support
particular students’ achievement and the places where it is working well. The interview
protocol that will be used focuses on the aspects of the classroom learning environment
that the participant would like to describe. These may be aspects of the environment
that support his learning or those aspects that hinder academic success. All aspects of
the learning environment are open to consideration including psychosocial,
organizational and instruction. This study allows participants to bring forth ideas that
are important to them as they think about the classroom learning environment.

Standards Based Mathematics Exam
A standards-based mathematics exam was administered to all participants
quarterly to gauge their mastery of particular learning standards. The test contains items
that measure participants’ skills in five main domains of mathematics: algebraic
understanding (patterns, relations, and functions), number sense, data
analysis/probability/statistics, geometry, and measurement. These assessments yielded
individual student scores including an overall score and scores for each domain of
mathematics. The tests were administered under strict protocols that are established by
the school district. No additional procedures were established as part of this study.
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The data generated by these standards-based tests were available as scaled
scores which were converted to performance levels earned. Participants on this exam
can score at four performance levels- Advanced, Proficient, Needs Improvement or
Warning. The Warning category indicated that a student has not met minimal standards
demonstrating understanding in that subject where a score in the Advanced range
indicates that a student has exceeded the standard in the area measured.

Selection of Participants to Interview
Participants to be interviewed were selected based on two criteria; WIHIC
average score and mathematics achievement assessment score. Invitations were sent to
participants who score met the following criteria;
a.

lowest quartile on mathematics assessment plus lowest half on WIHIC mean
score

b. highest quartile on mathematics assessment plus highest half on WIHIC mean
score
Two hundred twenty-three participants were sent invitations to participate in focus
groups. Seventy-one returned permission forms and were interviewed in focus group
sessions. Sixteen of the participants who participated in focus groups were interviewed
again in individual interviews.
Participants were interviewed in focus groups and individually. During these
interviews, participants were prompted to talk about their experiences in their
mathematics classes. In total, twenty-two interviews were conducted. Six of these were
focus group and sixteen were individual interviews. The six focus group interviews
lasted from 45-50 minutes. Focus groups contained participants of the same grade level
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who scored similarly on the mathematics assessment. The sixteen individual interviews
lasted 15-30 minutes each.

Interviews
Six focus group interviews with 10-13 participants were held following the
administration of the WIHIC questionnaire and the standards based math exam.
Participants were selected for interviews based on a profile determined by a
combination of their achievement score and their perceptions of the classroom learning
environment as determined by their responses to questionnaire questions. Participants
who fit two profiles were invited to participate in focus groups; a) participants with high
mathematics achievement scores and high WIHIC scores and b) participants with low
mathematics achievement scores and low WIHIC scores.
Participants who were interviewed in focus groups were offered the opportunity
to have an individual interview if they were interested in sharing additional information
or stories. Both individual and focus group interviews were tape recorded and
transcribed.
Questioning during the individual interviews and the focus groups followed
lines of inquiry about learning environments including cooperation, investigation, task
orientation, involvement, equity, and student cohesiveness. Interview protocols guided
questioning in both individual interviews (Appendix B) and in focus groups (Appendix
C).
The focus group interviews lasted approximately 45-50 minutes. During this
time, a series of prompts were presented. The prompts related to the learning
environments area established for the WIHIC questionnaire. Through this process, the
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intention was to draw out “thick descriptions” of classroom factors that influence how
participants perceive various aspects of the classroom learning environment.
The individual interviews provided participants with the opportunity to share
particular stories about their classroom experiences that they may not want to share with
a larger group of participants. Thus, the prompts for individual interviews were more
general and open ended, intending to allow a student to tell the stories that he/she felt
inclined to tell after experiencing the focus group interview session.
Data Analysis
Data analysis occurred in two stages during this study. In the first stage,
questionnaire data and achievement data was analyzed together for the purpose of
identifying participants who were later interviewed. The data generated from the
interviews was analyzed next. A description of the process of data analysis in each of
these stages follows.
Quantitative Analysis of Questionnaire and Achievement Data
The purpose of the analysis of the questionnaire data and the standards based
mathematics assessment was to identify groups of participants who have the potential to
inform our understanding of the range of perceptions of the middle school classroom
learning environment. As such, the goal of the first level of data analysis was two fold;
a) to determine participants who represent two cohorts
a.

those with high WIHIC questionnaire scores and high math achievement
scores

b. those with low WIHIC questionnaire scores and low math achievement
scores
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b) to determine subgroups of interest based on data analysis

Student as the Unit of Analysis
Classroom learning environments questionnaires and questionnaires are
available in a variety of formats, with varying purposes (Fraser, 1996). Some
questionnaires and scales have both personal forms and class forms. Personal forms
elicit one particular student’s perceptions of his own experience in the class (Murray’s
.
beta press). Class forms ask a student to base perceptions on the experiences of the class
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as a whole (Murray’s alpha press). It is not possible to draw conclusions about any
individual participants’ experience from a “class form”. Class forms are only useful
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when the unit of analysis in the study is the class as a group. Personal forms are useful
when the unit of interest is the student and/or a subset of participants within a class and
will be used in this study.
The WIHIC questionnaire has a personal form that has been used to identify
differences between subgroups within a class (Fraser, et.al, 1996). For this reason, the
study employed the use of the individual form of the WIHIC questionnaire as there is a
necessity to understand the individual’s perceptions of the classroom learning
environment as it relates to her own experience rather than on perceptions of the
experience of the class as a whole (Fraser, et.al, 1996).

Qualitative Analysis of Interview Data
In this study, there is an assumption made that participants' perceptions of their
classroom learning environment affect academic outcomes. Therefore, the interview
questions focused on exposing “stories” that confirm or reject the findings of the
quantitative data analysis. For this reason, an open-ended interview protocol guided by
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a few deliberately broad prompts related to the psychosocial dimensions measured in
the WIHIC guided the individual interview sessions. (Appendix D)
The interviews were be structured to “give voice” to the participants’
perceptions. Where the data garnered through quantitative analysis is essentially “naked
data” in that it is devoid of classroom context, layering data that “clothes” the
quantitative results allows for triangulation of data that brings the data back into the
classroom. The classroom learning environments framework that was employed in this
study emphasizes participants’ own perceptions rather than an adult interpretation of the
learning environment in two ways, through the use of the WIHIC questionnaire and
through student interviews.
The focus group interviews were guided by questions that were specifically
related to the learning environments factors that were surveyed in the WIHIC
questionnaire: student cohesiveness, cooperation, involvement, investigation, task
orientation, and equity.
Interview data were analyzed using an open and axial coding process through
which themes emerged that may be unrelated to the original learning environments
categories on which the interview protocols were based. In this way, new ideas about
how and why participants’ perceptions effect their achievement were revealed.
Limitations
This study is limited in two ways. First, it was conducted by a practitioner who
is researcher in her place of employment. Second, the design of this study with its
choice of a questionnaire instrument created a limit to the extent that a questionnaire
guides the direction of the thinking of the participants and bounds the set of ideas that
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are being considered in the questionnaire. The following section will address these two
limitations.
As a practitioner researcher working as a school principal in the district in which
this study occured there are a number of embedded limitations related to perceived
power and status. First, teachers whose students take questionnaires may feel threatened
where the questions ask for specific feedback on their classrooms. In an effort to
minimize this perception of threat, no aggregate data about any particular teachers’

Participants may be reluctant to answer questions about their classroom learning
environment as this is an unfamiliar task for many of them and they may be unsure
about how the information will be used. To minimize this issue, all questionnaires were
administered in a computer lab not normally associated with the math classroom
learning environment that is the subject of the study, but which is a familiar setting to
the students who took the questionnaire, and it was administered by someone other
than the math teacher. Further, students may be reluctant to discuss their particular
classrooms with the school principal. My intention was to provide each student who
was interviewed with a “student friendly” description of my study and with assurances
that their ideas would be held in confidence. They also learned that they may be
contributing to helping educators develop better ideas about helping all students achieve
in mathematics. For many middle school students, these types of social motivations are
powerful.
The elimination of the “Teacher Support” scale is a limit that was strategically
allowed to encourage participation by all teachers in the school in which the study took
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classroom was reported or analyzed.

place. Some teachers may express concern that the teacher support scale contains items
that could potentially be used to identify bias towards particular students. As such, these
items were eliminated from the study.
The choice of the WIHIC questionnaire, instead of another learning
environments questionnaire, as the main tool in this study may limit the ideas that come
into consideration in the course of this study. The WIHIC, by providing the first
framework for consideration by participants, may guide the ideas that are considered
regarding learning environment. The WIHIC categories, may also artificially bound the
areas that are considered pertinent in a study of learning environments.

Data Trustworthiness
In qualitative research, the responsibility for ensuring trustworthiness rests with
the researcher. Lincoln and Guba (1985) suggest prolonged engagement, research
memos and triangulation as strategies to ensure trustworthiness.

Prolonged Engagement
This study occurred over the course of six months in a single school setting. The
length of the study allowed me to engage with a large number of participants to learn
about the phenomenon being studied. I engaged in some work related to this study for at
least 5 hours each week during the six month period of the study.

Research Memos
In this study, data trustworthiness was established using four primary tools that
fall in the category of research memos. These were anaylytical memos, a researcher’s
journal, field notes and data matrices. First, field notes and a researcher’s journal were
used to develop ideas generated through the coding process. Ideas from these two
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sources were more fully developed through analytical memos which described each
emergent category during data analysis. A second phase of data analysis was conducted
to search for outliers or negative cases which could inform the categories. Categories
with limited support were eliminated while categories with strong support were
analyzed again and subcategories were established if there was evidence to support their
development. Analytical memos and researchers notes chronicle the development and
.
revision of these categories.
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Matrices were developed as intermediate data products which establish an audit
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trail. For example, after an initial round of open and axial coding occurred, a matrix was
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developed for each category. This matrix was used to affirm the category definition
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established in the analytical memo for that category or led to a reconceptualization or
new bounding of the category. A second matrix was developed to reorder data by the
academic achievement level of the participant who was the source of the data.

Triangulation
In triangulation the researcher examines data from different perspectives in
order to validate or deny certain claims or ideas. In an effort to triangulate data in this
study, I examined focus group interview data and individual interview data to ensure
that themes and categories which were generated by each could be supported through an
examination of both data sets.

Researcher Bias
Every qualitiative researcher is influenced by their past experiences and biases
they have developed. Where the researcher is the primary instrument of data analyais in
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qualitative inquiry, an acknowledgement of my researcher biases may be useful to the
reader of this study.
First, I conducted this study in a middle school where I served as the principal.
The limitations of this position are delineated in the limitations section of this chapter.
This role has the potential to influence research due to the strong accountability that I
feel for the achievement of all of students in the school. For me, there is a pressing need
to figure out how we can organize and energize classrooms so that more of our students
are successful in mathematics.
Second, I have a substantial amount of background knowledge about middle
school mathematics teaching and learning, with special knowledge of working with
special needs students in middle school. My work in this area includes classroom
teaching of both special education students and high achieving mathematics students in
middle school, supervision of middle school mathematics teachers, curriculum
development work in mathematics, and professional development in mathematics in
collaboration with K-16 colleagues. These experiences ground me in a very realistic
posture towards mathematics learning in which I can acknowledge that learning in this
area does not occur in the same way for all people. We need many different types of
approaches and practices to reach all learners.
A third bias I must acknowledge is deeply embedded in the design of this study.
I believe that the person who matters the most in any learning situation is the learner
herself. If the learning situation does not meet the needs of the learner than the learner’s
time will not be well spent in that situation in most cases. This strong belief causes me
to imagine an educational system that is structured much differently than most of our
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current schools. I believe that in order to even imagine new types of learning situations
we must discover what doesn’t work and why as much as we must decide what does
work. This study attempts to inform both of these domains; it seeks to describe a few
selected aspects of the classroom learning environment and how these are experiences
by learners who achieve and by those who do not achieve as well as they might.
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CHAPTER 4
RESULTS

Both qualitative and quantitative results will be presented in this chapter. The
quantitative results are drawn from two sources - an analysis of the “What is Happening
in Class” (WIHIC) questionnaire results and a mathematics assessment. The WIHIC
results are reported in two ways; as an overall score indicating a participants’ relative
impressions of the classroom learning environment, and as a set of relative perceptions
of the classroom learning environment reported on six distinct scales; task orientation,
cooperation, involvement, investigation, student cohesiveness and equity.
Qualitative results are drawn from focus group interviews and individual
interviews with participants. The questioning protocols for focus groups (Appendix B)
and for individual interviews (Appendix C) were developed from the above-mentioned
learning environments categories and probe participants experiences of the classroom
learning environment as related to task orientation, student cohesiveness, cooperation,
investigation, involvement, and equity.

Achievement Results
Achievement levels were determined using scores from a standards based
mathematics assessment. The mathematics assessment registers a mastery level for
recently taught mathematics standards. Participants were divided into four quartiles of
achievement based on the results of the standards based mathematics assessment. The
four levels of mathematics achievement that were established for this exam are; Low
achievers, medium-low achievers, medium-high achievers, and high achievers. Twenty
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percent of participants were rated as high achievers on this assessment, 26% scored in
the medium-high range of achievement. 27% scored medium-low and another 27%
scored in the low achieving range.

Analysis of Mathematics Achievement Assessment Results by Race
An analysis of mathematics achievement by race was conducted to determine
the percentage of participants in each major category of race who scored at each
achievement level in mathematics. (Figure 4)

Figure 4: Participant Achievement Level by Race
Num ber of Part icipants Sco ring at
ACH IEVEMEN1r LEVEL BY RACE
African
White
Hispanic
Am
Low Achievers
86
51
15
Medium-Low
Achievers
125
13
10
Medium-High
Achievers
120
13
8
High
Achievers
101
14
0

Other
3
6
7
3

Four hundred thirty-two White participants were assessed. 23% of participants
were identified as low achievers, 29% were medium-low achievers, 28% were mediumhigh achievers and 23% were high achievers. Profiles indicating the percentage of
participants scoring in each range are provided for participants from the most
represented racial groups.
Ninety-one Hispanic participants were assessed. 57% of them scored in the lowachieving range, 14% were medium-low achievers, 14% were medium-high achievers,
and 15% scored in the high achieving range.
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Thirty-three African American participants were assessed in mathematics.
Forty-six percent scored in the low achieving range, 30% scored in the medium-low
achieving range and 24% scored in the medium-high achieving range.

Figure 5: White Student Achievement on Mathematics Assessment

White Student Achievement on Mathematics Assessment

Figure 6: Hispanic Student Achievement on Mathematics Assessment
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figure 7: African American Student Achievement on Mathematics
Assessment

Analysis of V^THIC Results
The ~V»~hat is Happening in Class?

A IHIC Questionnaire rates participants"

perceptions of several aspects of the classroom learning environment The questionnaire
measures perceptions of smdent cohesiveness, task orientation, cooperation,
investigation, involvement and equity. Participants answered eight questions related to
each of the aspects of the classroom learning environment and rated each on a I — scale
to indicate how often they experienced each item- almost never, sometimes, often,
almost always.
The mean for each of the six aspects of the classroom learning environment was
calculated. Overall, participants indicated the most favorable rating »5.- for task

"0

orientation, followed by student cohesiveness (3.3), equity (2.9), cooperation (2.1),
investment (2.6) and involvement (2.5).
Satisfaction quartiles were established to gauge relative satisfaction by males
and females. Females indicate higher levels of satisfaction with the classroom learning
than do males. Thirty percent of females’ ratings indicated that they are satisfied with
their classroom learning environment as compared with 17% of males. Fifty-eight
percent males’ and the same percentage of females’ indicate moderate levels of
satisfaction with the classroom learning environment.

Figure 8: WIHIC Ratings by Gender
WIHIC RATINGS BY GENDER
Satisfaction Level
Male
Female
Unsatisfied
5
1
Moderately
Unsatisfied
65
35
Moderately
Satisfied
170
166
Satisfied
48
85

Figure 9: WIHIC Ratings by Race

WIHIC RATINGS BY RACE
Satisfaction Level
Unsatisfied
Moderately
Unsatisfied
Moderately Satisfied
Satisfied

African
Am

Pacific
Islander

Am.
In.

White

Hispanic

4

0

1

1

0

62

27

8

1

0

267

46

18

0

5

99

18

6

0

4

4

2

133

432

91

33

2

9

5

3

575

71

Asian

W/Af.Am

n=
6

1

1

100
336

WIHIC Results by Achievement Level
High and low achieving participants in middle school mathematics had similar
perceptions of their classroom learning environment ratings on WIHIC in five of six
areas: student cohesiveness, task orientation, cooperation, investigation and
involvement. They had the largest difference in perceptions of equity in the classroom..
As indicated on the chart and table provided (Figure 6, Figure 7 ), there is no
direct correlation between the level of achievement and participants perceptions of their
mathematics learning environment. While high achievers do have the highest overall
ratings of the classroom learning environment, low-achievers do not have the least
favorable perceptions of the learning environment.
High achieving participants report the more positive perceptions of their
learning environment in three areas. These are student cohesiveness, task orientation
and equity. Both low and high achieving participants had similar average perceptions of
their learning environment on three features- cooperation, investigation, and
involvement. Medium-high achieving participants had the least favorable perceptions of
their learning environment in task orientation, investigation and involvement. Mediumlow achieving participants had the least favorable ratings on student cohesiveness and
cooperation. The only category in which low-achieving participants have the lowest
mean score is equity. The mean scores for the four achievement level groups are shown
in the following charts.

Figure 10: Average WIHIC Category Score by Mathematics Achievement Level

All
Participants
N=575
Student
Cohesiveness
Task Orientation
Cooperation
Investment
Involvement
Equity
Mean

Low
Achievers
N=155

MediumLow
Achievers
N=154

MediumHigh
Achievers
N=148

High
Achievers
N=118

Mean by
category

3.30
3.40
2.91
2.60
2.59
2.96

3.32
3.41
3.06
2.72
2.67
2.83

3.24
3.40
2.69
2.56
2.53
2.87

3.28
3.30
2.82
2.41
2.45
3.08

3.39
3.49
3.08
2.73
2.71
3.11

3.31
3.40
2.91
2.60
2.59
2.97

2.96

3.00

2.88

2.89

3.09

2.96

Figure 11: Average WIHIC Category Score by Mathematics Achievement Level

Average Categorical Score by Math Achievement Level

“^“Low Achievers
“^"Medium-Low Achievers
Medium-High Achievers
“*“High Achievers

Category

WIHIC Results by Race
Hispanic participants indicated the highest mean for task orientation,
cooperation, and investment. Asian participants reported the highest mean for student
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cohesiveness and equity but the lowest means for task orientation, cooperation, and
investment.
White and Asian participants shared the lowest mean score for cooperation.
Hispanic and African American student shared the lowest mean for equity.

Figure 12: Average Score on Learning Environments Areas by Race
Average Score on Learning Environments Areas by Race
African
White
Hispanic
American
Asian
Student Cohesiveness
3.33
3.30
3.12
3.35
Task Orientation
3.90
3.21
3.43
3.43
Cooperation
2.90
3.08
3.02
2.90
Investment
2.60
2.72
2.69
2.59
Involvement
2.60
2.64
2.76
2.65
Equity
2.97
2.80
2.80
3.18

Figure 13: Average Score on Learning Environments Areas by Race
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Qualitative Results
The interview protocols that were used in this study were developed using the
learning environments categories established on the WIHIC survey. These questions
generated data from participants which were then coded without regarded to the WIHIC
categories. Put differently, these new categories were generated through a process of
open and axial coding of all interview transcripts (Strauss & Corbin, 1998). Open
coding produced a set of categories through which a set of dimensions within these
codes was determined axial coding. The codes produced though this process allowed for
a new look at some of the dimensions of classroom life that the WIHIC questionnaire
established and allows for a deeper understanding of the lived experience of these
dimensions in middle school classrooms.
An analysis of the interview data revealed four broad themes regarding
participants perceptions of their mathematics classroom learning environment which
appear to be experienced by participants and which may impact achievement. These
broad categories are; a) affiliation with the teacher, b) opportunities for interaction, c)
perceived status, d) clarity about classroom expectations.
Seventy-one students participated in focus group and/or individual interviews.
In the following section, participants are identified by their participant number.
Demographic information for each participant is contained in Appendix D.
Affiliation with the Teacher
Despite the fact that there were no specific questions in either the focus group
interview protocol or the individual interview protocol that asked participants to talk
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about their teacher, many participants did talk about their teachers in reference to other
questions. Analysis revealed that several types of comments referred to affiliation with
the teacher. Affiliation, in this case, refers to the ways in which participants see
themselves as relating to the teacher and the ways in which participants perceive that
the teacher thinks about them as participants. Three areas of affiliation with the teacher
dominated participants’ comments; 1) teacher preference for participants who are good
m

at math, 2) the amount and types of interactions that the teacher has with participants
during class, and 3) teachers’ responses to misbehavior in class, and teachers’

i

responses to groups of participants.
3

There appears to be a link between perceived classroom status, as in who is seen
as smart and who is not seen as smart, and perceptions of equity, or fairness, and being
affiliated with the teacher. Low achievers were less likely to feel a strong affiliation
with the teacher than were high achievers and they infer that this is not fair to them.
Both girls and boys noted these equity issues as did participants from various ethnic
groups. Some participants suggested that the lack of affiliation is due to a teachers’
preference for participants who are good at math and that “being good at math” is
linked to being in good standing with the teacher.
Focus group participants from sixth and seventh grade, both low and high
achievers, voiced an idea that affiliation with the teacher was related to students’
achievement and that students who were high achievers had more affiliation with the
teacher than did students who were low achievers. Participant 5 commented, “Our
teacher likes kids who do all of their work. She really doesn’t like the kids who aren’t
good at math or when they don’t try hard.” Participant 1 added, “if kids fool around
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the teacher strays away from them because like if they don’t want to learn you don’t
want to teach them.” Several low achieving participants confirm these perceptions.
“She's messed up. She doesn’t think we’re smart so we don’t get to do anything good
because she don’t like us.” (Participant 40) Other participants reveal similar concerns
about who the teacher likes:
If I don’t know it, I don’t want to be in the class. The teacher doesn’t
like the kids who don’t know it....She wants you to go to the board but if
you don’t know it, you don’t want to go... She gets mad if you don’t
want to go up there. [Participant 68]
My teacher has some kids that she likes better ‘cause they get everything
right every time. She knows if she calls on them that the answer will be
the right one but if she calls on me I might get it wrong.I guess if
you're the teacher you want the kids to get it right most of the time so
that’s why she calls on them. [Participant 45]
She don’t give me attention....she doesn’t think I’m smart enough. She’s
like, ‘(name), do this’ and I can’t read that good and she says, ‘too bad’.
She thinks I’m a five year old. [Participant 32]
J.... is the one that he calls on the most. He’s always smart at math. I
think he gets more turns in math than anyone else. [Participant 26]

Participants appeared to judge the level of affiliation with the teacher by the
types of interaction that the teacher has with participants during class. Some low
achieving participants reported difficulty in getting the teacher’s attention to get help
when they needed it. In talking about what the teacher does when they ask for attention,
low achievers report, “She vaguely tells us what to do so we’re usually still stuck.”
(Participant 68) and “....sometimes she just walks away when I need help.” (Participant
9

50) Another student confirmed the perception that the teacher is affiliated differently
with various participants saying,
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The smart kids are the ones the teacher talks to the most. She likes to call
on kids who get the answer right. If you don’t know it, she’s like, ‘were
you listening when I explained it?’ She just doesn’t like the kids who
don’t know how to do it. [Participant 45] '
Teacher pets in our class get more attention than all the others. If the
teacher says something and someone says, ‘No, you’re doing it wrong’
then that person becomes her teacher pet and she’ll give all of the
attention to that person. [Participant 60]
Similarly, another noticed that, “She takes all of the kids who are smart and she
gives them separate work and she doesn’t tell us anything so she’ll help all of the other
kids but she won’t help us.” (Participant 37) Students who are seen as smart are
perceived to have more positive affiliation with the teacher and, in the case above,
students who are most able are seen as getting more help from the teacher. .
Both high and low achievers noted that teachers did not seem to like students
who misbehave or cause the group to get off track. One participant reported that his
friend misbehaves.
The teacher doesn’t treat him as well....he always gets yelled at
because he doesn’t concentrate. He kind of like talks a lot with
whoever she puts him with so she doesn’t treat him as fairly as
she could. [Participant 52]
Another echoes this thinking. “This one kid just can’t stop doing stuff to get in trouble.
He has to yell at him to get him to stop but he just keeps doing stuff the next day.”
(Participant 64)
I used to get in trouble all the time because I couldn’t sit still. The
teacher didn’t like me. He called my mom to tell her to make me stop
fooling around. [Participant 43]
Most participants who mentioned misbehavior, as reason that a teacher needed to
interact with participants, were sympathetic toward the teacher, recognizing that there
were implications for learning if the teacher did not intervene to deter problematic

behaviors. A high achieving eighth grade girl reported that, “(teacher’s name) has to
talk to the same boys every day to tell them how to behave. That’s not fair because then
she doesn’t get to help the ones who want to learn more.” (Participant 54) In another
interview, a student mentioned that, “It wouldn’t be very fair if she just let them do
whatever they want to do then we wouldn’t learn.” (Participant 19)
There were nine participants during focus groups and four participants in
individual interviews who suggested that some teachers did not like certain groups of
participants. Six of these participants were Hispanic girls and one was a Hispanic boy.
When asked about whether all participants were treated fairly, one student sat back in
her chair, folded her arms, shook her head and said.
No way. That lady don’t like me and my friends. She don’t care if we
learn. I raise my hand and say I have a question and she says, ‘well, you
would know how to do it if you paid attention’ Then she goes over and
talks to some other girls over there. Sometimes she doesn’t even say
nothing to me when I ask a question. She just walks away like she
doesn’t even hear me. [Participant 28]
Other participants in the focus group nod in agreement and add “Yup, that’s true. She
does.”, and “She doesn’t like us” (Participant 37) to her comments. When pressed to
talk about why they think this occurs one student says, “She thinks we’re too loud.”
(Participant 37) Another adds, “She only likes the White kids” (Participant 28) which
suggests that at least some of the participants perceive these occurrences as a form of
bias against them.
In individual interviews, the theme of not being treated fairly comes up again. In
talking about being treated fairly by the teacher, a low achieving student said,
We don’t get the same attention? We just don’t because I don’t get it.
She makes me sit in the back and do my work by myself in the back of
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the class. I try to move my seat and she makes me move away.
[Participant 60]
A Hispanic girl tells of a situation where she believes that the teacher didn’t pay
attention to her needs.
We had a test and I didn’t do so good and she told me that I could stay
after to do a make-up but I couldn’t ‘cause I don’t have a ride to get
home. But she let M... come up at lunch and do the test again but not
me.I asked her and she said that M.... had a note.She just helps
some kids but not us kids. It’s not fair. She’s not so good for us.
[Participant 28]
This student was attuned to the nuances in interactions that the teacher has with other
participants. She senses when she is being treated differently and if she perceives this
treatment as unfair, she equates this with the teacher making choices to favor some
students over others. In this case, she recognizes that the teacher’s choice to allow one
student to make up a test during the school day is unfair because she is not offered this
same option, and this is the only option that she can access due to the limitation she has
in not being able to get a ride after school. She jumps to a conclusion that this must be
because the teacher might “be good” for some students but not students like her.
Participants were quicker to judge the level of affiliation that other students have
with the teacher than they were to speak directly about their own affiliation with
teacher. In other words, many participants were less inhibited in identifying groups of
students or behaviors that the teacher “likes” or “dislikes” than they were to describe
their own experiences of affiliation. In general, though, participants attributed positive
affiliation between the teacher and student with being “smart” in math and with
working hard. They attributed negative affiliations with the teachers to misbehavior, a

lack of understanding of mathematics, or belonging to a group that the teacher doesn’t
favor (teacher bias).

Opportunities for Interaction
Both high and low achievers thought that there were more opportunities for
involvement for participants who were “good at math”. Good mathematics students are
expected to contribute to the class in ways that participants who are not as good at
mathematics are not expected to. Participants attributed levels of opportunity and
involvement to factors related to “being good at” math or “getting it right” suggesting
that there is a dominant view that getting or sharing the “right” answer is a preferred
type of involvement.
The opportunities for interaction that participants mentioned most frequently fell
into three categories; opportunities for talking with other participants in group work
situations including pairs, opportunities to tell something to the entire class, and
individual opportunities to conference with the teacher. Participants described the
above-mentioned types of opportunities to interact and also made general comments
about talk in class.
Participants in both the low and high achieving focus groups described various
types of group work situations that occur in their mathematics classroom. These group
work opportunities included opportunities to a) work with one or a few other
participants on a worksheet, b) to solve one complicated problem with the chance to
share the groups solution with the whole class, c) to work with participants they choose
to work with, and d) to work with assigned groups.
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Participants in both high and low achieving groups indicated a preference for
working in self-selected groups rather than groups that a teacher constructs. As one
young man pointed out, “It helps the time go by when you’re working with someone
you can trust. It makes the time go by fast when you’re doing the work with someone
you like.” (Participant 36) In another interview, a student said, “With your friends it’s
fun and it’s easier. It makes the whole thing fun.” (Participant 69)
Participants cited problems with groups that are not self-selected. High
achieving participants voiced resentment for having to work in groups with
participants who they perceive as less capable or less able to contribute to the
work of the group.
We should just be able to work at our own pace. Instead of just staying
stuck on the same thing like everyday. We already get it completely so
you can just go again. Just move ahead. Sometimes there are kids who
need help who hold it up like the special group we can just get it done
without them there. [Participant 14]

Usually there are one or two kids in the group that fool around, they
don’t cooperate, sometimes they goof around and the rest of us can’t get
our work done. [Participant 10]
High achieving participants also cited problems with working in groups that teachers
construct indicating that “some kids do all of the work and everyone gets the same
credit.” (Participant 22), “You do better work when you’re working with your friends.
Sometimes they fool around if they don’t like to be in your group.” (Participant 58), “I
feel more comfortable if I have someone I like in my group.” (Participant 48)
It isn’t fair to kids who want to work hard if there is someone in the
group that keeps trying to get everyone else in trouble. That doesn’t
happen if you get to pick the kids in your group that you want.
[Participant 31]
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In an individual interview, a student shared these thoughts;
If there’s a kid who’s really struggling and he’s partnered up with like a
smart kid, he’ll probably learn a lot about it but for smart kids we really
don’t learn that differently, we kind of direct the group completely.
[Participant 31]
Likewise, low achieving participants described problems with working in groups
that are assigned by the teacher. Some indicated a lack of opportunity to do work and
leam that they notice occur when they work with participants who seem more capable
in math than they are:
It’s no fun when you get in a group with (name). Everyone just copies
his paper...you don’t learn anything that way. I don’t get why we do that.
[Participant 68]
We can tell when other kids don’t want us in the group.if they know
another kid, they sort of show them what they’re doing and then we have
to figure it out by ourselves. [Participant 56]

Both high and low achieving participants cited the benefits of working with
people of their choosing:
I like class more when I work with my friends. It makes it more fun to do
work.If they already know how to do it or if they been known it since
like last year or whatever then they’re like way ahead of
everybody.I’m down because I don’t know what it is. My friends
don’t do it like that. They help me when I don’t get it. [Participant 8]
With my friends, sometimes we don’t get how to do it but everyone tries
and when you get the answer you say to him ‘hey, did you get’ and he’s
like, ‘yeah, I got that too’. [Participant 41]
Some participants’ comments about opportunities in class focused on the kinds
of talking that occurs in groups. One student pointed out one of the difficulties that she
finds with working in a group, saying that, “even when I know how to do it, sometimes
it’s hard to explain why to someone else.” (Participant 54) A few voiced concerns about
preferring individual work to group work for certain kinds of tasks. “I don’t like to
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share a lot in groups so if someone doesn’t get it, I just show them what I got but I don’t
tell them how I got it.... I’d rather work by myself if I can.” (Participant 34) Participant
54 pointed out that not all tasks are equally geared to group talk.
It’s not so good when we just do a worksheet in a group because there’s
nothing to talk about....sometimes we have project where you need a lot
of ideas. That’s when I like to do it in a group. [Participant 54]
A few participants mentioned that opportunities to share information or
solve problems for the whole class were more frequently given to students who
were good at math. One participant attributed this to the need to keep up a
certain pace in the class and the need to get to the right answer.
(Name) is the one that the teacher call on when she needs to get the right
answer right away because we have to go on to something else right
away.She (teacher) does it (calls on her) because she knows that
(name) always gets it right. [Participant 38]
Another, emphasized what he sees as the goal of his class, “When we’re trying
to finish the chapter, it helps to have at least one person who says they get how
to solve it.” (Participant 51) Later, he added that this helps the class because,
“the rest of us can relax then.”
There were comments that suggest that there is discomfort with getting
answers wrong in front of peers. This discomfort cut across achievement lines as
it was mentioned by both high and low achieving participants. A male high
achiever said, “I would rather be quiet when I’m not sure if I get it yet.”
(Participant 41) Similarly, a low achieving participant stated,
I don’t get involved that much with going to the board or anything
because if I’m not sure about how to do the problem I might get
embarrassed. [Participant 6]
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Status Within the Mathematics Class
Regardless of achievement level, participants appear to be equally aware of the
status that other students have in the classroom. When focus groups explored questions
of equity and involvement, status themes dominated the conversation. Participants
described ways that they know who’s who in class. They described how they fit in to
the class and shared thoughts about how they see others in the class.
Focus groups’ conversations about student cohesiveness and involvement raised
some questions about the ways that participants think about status in class. High
achieving participants described collaboration in terms of achieving success on tasks
that were required to do well in class. They generated ideas about status that comes
from involvement in school work and the affiliations with friends that this success
brings - status as a high achieving student. One student summed up his thoughts about
his achievement status, and the classroom affiliation that follows from it, this way;
My friends like to help each other do well in math. We care about getting
good grades. This is how come we do what the teacher says and we try to
be the best we can be at it. [Participant 38]
Another added, “There are kids in our class who don’t try as much. Some of them could
probably do a lot better if they tried harder but that’s not their thing.” (Participant 47)
Participants tune in to individual issues that may impact achievement. Several
participants made comments that reveal that they are highly tuned in to the special
educational needs of some of their classmates. In an individual interview a student
commented, “There are some special kids, they’re kind of mental. They get more help
than the rest of us. One of these kids grossed me out by eating a pencil in front of me.”
(Participant 10) Another indicated that “some people can be done in a flash and others

85

can’t” (Participant 24). She offered this as an explanation about why some people need
more attention than others.
In a focus group with low-achievers, a few participants lamented their status in
mathematics class. “I do try to be interested in school but I don’t like going to the
board. I don’t like being in front of people like that.” (Participant 32) Her classmate
added, “It’s not good to get the answer wrong when you’re at the board so we never

«

want to go up there.” (Participant 27) When pressed to talk about why these two
participants and a few others offered, “Some other kids roll their eyes when you get it

■

wrong” (Participant 26), “I don’t like when the teacher makes a big deal about changing

i

your work so that it’s right....It’s not cool to be a fool” (Participant 43). There was a
sense that these participants felt pressure not to
participate too much for fear of being subjected to the scrutiny of classmates who are
good at math and a teacher who they perceive as wanting them to have the right answer.
Mathematics class, then, is not an opportunity to get correction that will help you learn
new skills. Rather, it is a place where it is important to reveal as little as possible about
what you don’t know how to do out of fear that your status as a student who doesn’t
understand math will be revealed.
Participants demonstrated awareness that they were in the focus group to
represent a certain group of achievers in addition to themselves even though they were
not told that this was the case. The high achievers demonstrated that they were there to
represent other participants like them for whom mathematics class was “easy” and
where they were successful. Just as surely, the low achieving participants knew that
they were there to talk about their experiences as low achievers. In all of the interviews,
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both focus groups and individual interviews, participants mentioned the juxtaposition of
these two groups in the mathematics class. Students used a “we” “them” juxtaposition
in their talking about group-work and what it means to work in a group that you don’t
choose yourself - which they revealed meant that they were working with participants
who were either better math participants or less successful math participants than they
are. These status’ points appear to be very ingrained in how they see themselves as
learners in the mathematics class.
Participants’ perceptions about status also reveal that there is a discomfort in
working with participants who are more or less successful with math than they are. Both
high and low achievers, without regard to race or other demographic factors, note the
problems that working in mixed ability groups presents for them. The high achievers
perceive that participants with fewer math skills take the teachers’ time away from
working with them. The low achievers also perceive that they get less attention due to
demands on the teacher to praise and support high achievers by providing them with
opportunities to showcase their knowledge.

Classroom Expectations
One area in which high achievers and low achievers showed considerable
variation is in the ways that they describe classroom expectations and activities. High
achievers, without exception, named and described in detail specific expectations of
their mathematics classes and gave clear descriptions of activities that are typical ones
for their classes. Low achievers spoke in general terms about expectations, offered few
details about types of activities, even when pressed to do so, and provided only a vague
sense of what the classroom expectations are for their mathematics classes.
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The survey results from WIHIC on task orientation and involvement fail to
capture the same level of difference in the experiences of low and high achievers around
classroom tasks that interview data about classroom expectations and task orientation
captured. The WIHIC results indicate only a small difference in the perceptions about
task orientation by high achievers (3.49 avg.) and low achievers (3.41 avg.).
Participants’ actual comments about tasks that are required of them and class
«

expectations tell a different story which suggests that high achievers are tuned in to the
nuances of classroom activities in a way that low achieving students may not be.

)

Each of the eight high achievers interviewed individually was able to provide a
detailed description of several classroom expectations such as, “Every day there is a

it

problem of the day on the board. We’re supposed to copy the problem into our journal
and then work on it right away, before she comes back into the room so that we’re all
ready to start when she’s ready.” (Participant 58) And, “We have clock buddies to
work with on some assignments. When she says go to your clock buddy, we check the
clock and see who our partner is going to be for the activity.” (Participant 48) A sixth
grade boy shared another expectation that he is aware of from his class.
I always pay attention to the teacher. Don't talk when the teacher is talking.
During group work, expect to get the work done and to go up to the board once
in a while....everyone in a group needs to get just as much work done as their
group or their partner.” (Participant 10)
Another student recognized, “when I don’t understand, I ask the teacher questions
because if I don’t I won’t be able to complete my homework or projects or tests.”
(Participant 1)
In contrast, when asked to talk about the expectations of the classroom, four of
the eight participants interviewed individually stated that they are not clear what the
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expectations of their math classes are. One student said, “I don’t know what to expect
because some things are complicated and some things are not. I see what the teacher is
going to say and then I try to figure it out.” (Participant 16) Participant 3 said that it
seems like the expectations change all of the time and “I can’t figure out what to do
some days.”
Another area of expectations in which high and low achievers revealed striking
differences was in their descriptions of classroom activities. In total, 35 high achievers
and 34 low achievers were interviewed in focus groups with 6 high achievers and 10
low achievers interviewed again individually. Analysis of the data for references to
specific mathematical tasks, names of specific activities, and names of projects revealed
that high achievers were more likely to refer to specific tasks, activities or projects by
name than were low achievers when presented with the same prompts.
High achievers mentioned specific mathematical tasks 22 times compared with 4
instances in the interviews with low achievers. The specific mathematical tasks or
operations that were mentioned by high achievers included items such as “greatest
common factor”, “logic puzzles”, “volume”, “calculating area and perimeter”,
“factoring”, “prime factorization”, “problem solving method” and more. Low achievers
mentioned “word problems”, “fractions”, “decimals”, and “multiplying” This disparity
may demonstrate that high achievers have a higher level of awareness of the content of
the mathematics course than their low achieving classmates.
High achievers also mentioned many more specific classroom activities than did
their low achieving classmates with high achievers referencing 13 different types of
activities and low achievers mentioning only two. High achievers talked about, “clock
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buddies”, “group work”, “project partners”, “carousel challenge problems”, “do-now”,
“problem of the day”, “board work”, “stations”, “investigations”, “turn and talk”,
“solve-it challenge”, “math box”, and “math challenge”. Low achievers mentioned only
“group work” and “board work”. Low achievers noted at various times during
interviews that they feel like they are always waiting to hear what the next thing is that
the teacher will tell them to do.
M

High achievers talked about many different types of classroom activities and

)

were able to name and describe them with a high level of specificity about how they
.

.

.

occur. Low achievers did not mention many specific activities and provided little detail

S
j

about those activities they mentioned, even when pressed to do so. This finding held
true regardless of demographic factors other than achievement level. Despite this
relative lack of capacity to name many specifics about the tasks that are asked of them
in math class, low achieving participants report relatively similar perspectives about
these tasks. WIHIC data suggests that low achieving students perceive that they know
what the expectations of the math class are similarly to high achieving participants who
are able to articulate these expectations with greater specificity.
Regarding involvement in class, high achievers mention significant ways that
they are involved in class. They talk about contributing to group work, going to the
board, and answering questions. Many low achievers noted that their biggest
opportunities to contribute their ideas or answers occurred when they were allowed to
work in self-selected groups. Some low achievers mentioned that they are hesitant to
participate if they are going to get answers wrong and to have their wrong answers be
publicly recognized. These ideas about involvement suggest that there are firmly rooted
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ideas about who should be involved in class and in which ways. Participants’
suggestions that it is somehow undesirable to get an answer wrong in public infers a
certain type of classroom norm about what is valued. This norm suggests that getting an
answer right is more desirable than exposing errors in thinking that might help other
participants learn something well.
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CHAPTER 5
DISCUSSION

Any classroom learning environment can result in various learning outcomes on
the part of the students who learn there. These learning outcomes are, at least in part,
mediated by students’ thought and perceptions, which cannot be easily observed.
(Knight & Waxman, 1991) This study identified a variety of perceptions that may
impact learning outcomes in mathematics for students in middle school. Four aspects of
the classroom learning environment were identified as having potential to impact
student achievement in mathematics. These are teacher support, task orientation ,
equity, and student cohesiveness. This discussion is organized to provide a summary of
how findings from this study are related to other research in the field.

Teacher Support
Participants in this study described several types of interactions that impacted
their perceptions of teacher support including teacher’s verbal interaction with students
and groups of students, who gets the attention of the teacher, and how the teacher
responds to incidents in class. The role of the teacher’s influence on middle school
students’ perceptions of their learning environments has been observed in several
studies which found that affiliation with the teacher is a major factor in increasing
positive perceptions of the learning environment (Fraser & Fisher, 1982, Goodenow,
1993; Midgely, et.al, 1989, Wilson & Corbett, 2001).

This study does not dispute these

findings but confirms findings similar to those of Ryan & Patrick (2001) who found that
feeling cared for by the teacher is one factor that influences achievement but this does
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not stand alone in influencing achievement. It is nested in the social circumstances of
the classroom and therefore, influenced by other factors. The current stud) confirm this
and identifies academic status, referring to how students are thought about by others in
terms of their academic success, as being a factor that intertwines with teacher support
to shape a students perception of the learning environment.
In this study, both lower achieving and higher achieving students perceive their
affiliation with the teacher based on academic achievement and classroom behavior.
Higher achieving students used language that suggested that the;- feel more affiliated
with the teacher than did lower achieving students, several of whom attributed their lack
of affliation with the teacher to their status as students with mathematics deficiencies.
Students have perceptions that being liked and cared about by the teacher is a by¬
product of mathematics’ ability and proper behavior.
Feeling a sense of belonging is important to middle school students. (Tames.
1972; and can impact achievement. (Waxman Sc Huang, 1996; Some students ma;.
gauge their level of belonging in the classroom by their affiliation with the teacher. In
fact, increasing students’ sense of belonging and affiliation in the classroom has been
shown to improve motivation to learn which results in improved academic outcomes.
(Kilpatrick, 2001; Waxrnan Sc Huang, 2006; Further, students equate good teaching
with being liked and cared about by a teacher (Adler Sc Moulton, 1998;, and when the)
believe that teachers like them and care about them they engage in more self-regulated
learning, leading to greater achievement (Ryan Sc Patrick, 2001;. Ryan Sc Patrick
(2001; assert that the inf luence of the teacher is only one of many social variables that
impact the way a student perceives their classroom. They suggest that the teachers’
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greatest influence may be in the way that she helps to shape the social culture of the
classroom.
Like participants in Ryan & Patrick’s (2001) study, the participants in the
current study paid attention to the teacher’s disposition toward students and whether it
seemed to be caring. Participants also paid attention to the nature of corrections and
praise that were offered by the teacher, noting that misbehaviors may be handled
differently for higher achieving students than they are for lower achieving students. In
this study, both high and low achieving participants commented about the nature of
teachers’ praise and correction. In general, their comments indicate that students view
their teachers as “liking” and giving praise for correct answers and the students who
offer those answers.
This finding has implications for teachers to consider about the nature of
classroom discourse, pedagogy and norms. This study demonstrates that teacher’s
language and interaction with students is a factor that impacts a student’s experience in
the classroom. If students are to gain the benefits that come from feeling liked and
supported by the teacher then it is important for the teacher to use language that will
encourage feelings of being supported and to minimize or extinguish other language
that has the opposite effect.
The need that a teacher has to maintain a supportive dialogue with students
needs to be balanced with an essential need for a teacher to be able to give feedback on
performance so that students can improve their skills and knowledge. Given the
sensitivity that students have to the language of the teacher, there is a need to develop
norms within the classroom community that neutralize feedback that is given about
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student performance. Ideally, feedback would help a student move toward clarity and
would demonstrate a value for learning rather than valuing simply “getting it right”.
This value impacts pedagogy in that it asks a teacher to emphasize processes and
thinking more than discrete correct answers.
In mathematics teaching the dominant pedagogy is one that emphasizes routine
problem solving and practice of skills. Instruction in many urban middle school
mathematics classrooms tends to be whole class and teacher directed (Silver, 1995).
Participants in this study described a variety of classroom activities, many that fell into
this dominant pedagogy.
Some participants in the current study attributed their feelings of not being
treated well by the teacher to their race (e.g., Hispanic). They indicate that this is why
they are treated differently than others. They perceive a lack of support, disinterest in
their learning and a sense that they are not understood. Research has shown that for
teaching to be effective, it must be meaningful and responsive to students needs
including cultural and linguistic needs (Tharp, Estrada, Dalton, & Yamauchi, 2000).
Delpit (1995) affirms that feelings of disconnection are common among students from
many marginalized groups and that teachers will need new strategies and practices to
address the needs of these students.
Five teaching practices have demonstrated value in meeting the academic and
affective needs of students from marginalized groups (Waxman, Padron, & Arnold,
2001). These are culturally responsive teaching (Peregoy & Boyle, 2000), cooperative
learning (Johnson & Johnson, 1991), instructional conversations (Tharp et ah, 2000),
cognitively guided instruction (Waxman, Padron, & Knight, 1991), and technology-
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enriched instruction (Padron & Waxman, 1999). The inclusion of practices such as
these in a teacher’s repertoire may have a positive impact on students’ perceptions of
equity and fair treatment in the classroom.
Certain classroom norms and associated practices have worth in addressing
equity issues within the mathematics classroom (Fennema, 1999). Fennema (1999)
offers these three norms:
1.

Articulating verbally and in writing offers the opportunity to focus on the
thinking that produces an answer rather than only on the answer itself.

2.

Encouraging a variety of solution strategies for the same problem to promote
more widespread participation

3.

Promoting individual construction of knowledge by requiring students to
take responsibility for their own learning and for getting their learning needs
met

Task Orientation
Students who are not academically successful may respond to classroom
activities that focus on mastery learning with task avoidance. (Urdan & Midgely, 2003)
In classrooms where all students are working on the same task at the same time, there
can be a tendency to draw comparisons among students regarding their ability as
learners or performers of task because students’ performance is highly visible and easily
compared (Rosenholtz & Rozenholtz, 1981). This practice can lead to diminished
engagement by lower achieving students and decreased academic performance (Mclver,
1988). Mclver suggests that whole class activities that allow for the comparison of
students diminishes motivation and engagement by students who lack confidence in
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their abilities especially in mathematics. The findings of these two studies have
implications for the current study.
This study found that there were differences in the ways that higher achieving
students and lower achieving students described and made sense of tasks they encounter
in their mathematics classes. High achievers called classroom activities by name and
gave more nuanced descriptions of the ways that classroom activities occur than did low
achievers. In many cases, the high achievers willingly offered the rationale for why they
performed certain classroom activities (e.g., We use clock buddies so that we get to
know more people in the class.) Low achievers seldom referred to a specific strategy by
name. The dominant pedagogical processes that students in this study mentioned were
whole class instruction focused on routine problem solving and demonstration of step
based algorithms.
If the findings of this study can be understood through the lens of other studies
(Mclver, 1988; Rozenholtz & Rozenholtz, 1981; Urdan & Midgely, 2003) then students
who are lower achieving may be disadvantaged in mathematics classes that emphasize
whole class instruction which allows for comparisons between students working at
different levels. This disadvantage may be exaggerated by teacher routines that
emphasize correct answers. Where classroom engagement has been shown to be a good
predictor of children's long-term academic achievement (Skinner, Zimmer-Gembeck, &
Connell, 1998) it is prudent to think about pedagogy and classroom routines that may
lead to disengagement with an eye toward diminishing the use of pedagogy that hinders
low achieving students learning.
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Equity
In this study and previous studies that used the WIHIC instrument to examine
classroom learning environments, equity refers to the extent that students perceive that
they are treated equally, especially as it relates to a student’s perceptions of how much
attention and help a teacher gives to their learning as compared attention given to
others. It also considers how a student perceives the opportunities for learning that are
available to him in the classroom and how much praise and encouragement he perceives
(Fraser, 1989; Fraser & McRobbie, 1995; Haertel, Walberg, & Haertel, 1981). In the
current study, both low and high achieving participants noted that teachers provide both
positive and negative attention within the classroom. Positive attention, according to
participants, was given for getting correct answers or for helping the class to go along
without interruption. Negative attention was given by the teacher to students who
misbehaved. Both high and low achievers suggested that students who were higher
mathematics acheivers garnered most of the positive attention in the class while
students who misbehaved were likely to get negative attention.
The circumstances surrounding praise and encouragement in the classroom
which were mentioned by participants were related to instruction. Most of the
opportunities that students referenced in their comments were observed during
instruction and involved praise for academic proficiency. Dweck (1986) observed that
traditional instruction which emphasizes and draws attention to measurable
performance rather than the associated learning, can hinder other students’ performance
who may fear comparison.
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Participation becomes a central element in a students’ mathematics learning
experience when we consider the role that classroom talk plays in the development of
mathematical reasoning. Mathematical discussion is essential for students who have
learning difficulties in mathematics (Daniels & Anghileri, 1985). When we consider
that some lower achieving students may feel that they will not be treated fairly if they
do not demonstrate proficiency or that they will risk public shame, it is necessary to
consider strategies that create opportunities for students working at many different
levels of understanding to participate fully in their mathematics classes. This may be
accomplished through some combination of pedagogy and the development of
classroom norms that emphasize learning and thinking over quick solutions to routine
types of problems.

Student Cohesiveness
Participants in the current study voiced a strong preference for working with
students with similar abilities to themselves. Another study (Ames & Archer, 1988)
identified some rationale for students’ choices to work in groups with similar abilities.
Ames and Archer (1988) reported that the perceptions students have of the classroom
learning environment have a significant effect on the level of challenge that students are
willing to engage in based on their beliefs about whether or not they will be seen as
successful at those tasks.
The current study raises questions about whether students hold different
perceptions of the whole classroom learning environment than they hold of smaller
groups within the classroom. For example, in this study, lower achieving participants
indicated that they preferred to work in groups with students that they choose to work
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with because they feel like they can contribute in those groups. Low achievers also
indicated that there is less judgment of them if they struggle with work in the smaller
group. They are more likely to seek help if they don’t understand when they are in the
smaller working group than when they are in the whole class group.
When students feel a sense of belonging or cohesiveness with other students in
the class, they are able to attend to learning tasks better and are more inclined to take
risks and try mathematics tasks they see as challenging (Cheng, 1994; McCombs &
Whisler, 1997) because social comparisons within the classroom effect how learners
think about themselves (Arnes, 1992) Lower achieving participants in the current study
voiced a perception that they are more comfortable in groups of students of their
choosing and of similar mathematics ability. Learning requires emotional safety, caring
and respect among members of the group. The fact that lower achieving students find
this safety in groups of students of similar ability raises questions about how to structure
groupings in mathematics classroom to maximize learning opportunities for students
who have not achieved in mathematics. These groups, within a larger whole class
structure, may provide a learning environment in which all student ideas can be probed
for understanding in a forum where students do not feel threatened (Yachel, 1996.)

Implications for Practice
This study identified four areas of classroom learning environment that may
impact mathematics achievement outcomes in the middle school; teacher support, task
orientation, equity, and student cohesiveness. Findings also highlight ways in which
high and low mathematics achievers may experience these aspects of the learning
environment differently. If the intention of our public schools is to offer every child her
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best chance for academic success, we should attend to aspects of the classroom
experience that may bear on achievement. The following section will highlight some
specific considerations related to and drawn from the four aspects of classroom learning
environment which this study identified as related to mathematics achievement and will
present a framework for addressing these issues in classroom practice.

Status and Mathematics Pedagogy
Many students are keenly aware of their own interactions with the teacher and
the interactions between the teacher and other students. Students make judgments about
these interactions which, for many, lead them to conclusions about their status and the
status of others within the classroom. Status, as students saw it, is related to who “the
teacher likes”. In the current study, students asserted that being in the teacher’s favor
was related to capacity to do mathematics. There was no attempt in this study to prove
whether these perceptions were grounded in any actual classroom practice; however,
where these perceptions have the capacity to motivate or fail to motivate students
toward learning goals, this is an area to which teachers will want to attend if they seek
to maintain a classroom in which all students are open to learning mathematics.
Attending to students’ perceptions about status in the classroom requires that a
teacher attend to how students think about themselves in relation to others in the
classroom. It also requires some action on the part of the teacher when she discovers
that a status issue is at play in mediating learning. Actions that teachers can take to
moderate the effects of status issues on low achieving students include valuing process
learning more than correct answers, differentiating instruction, and establishing
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classroom norms that value contributions of thought and questions shared with the
classroom community more than the sharing of prior knowledge.
Certain types of classroom norms and values make status issues more dominant.
For example, in a classroom where getting the right answer is more highly prized than
getting every student to a place where all understand and demonstrate their
understanding, then the student who can quickly get the answer right helps by moving
things along. This can dinimish the status of students who do not answer quickly or
those who require more time to learn.
Eleanor Duckworth (1995) uses the motto, “Making sure everybody gets safely
home” to describe a different type of classroom experience. In this experience, the job
of the students in the classroom is to explain to each other until each is satisfied that
they fully understand. One can see that the norms and values of a classroom that would
insist on “everybody getting safely home” are quite disparate from the norms that would
move the classroom at a pace determined by the first person to come to a correct
answer. Status issues play out differently in these classrooms. In the first classroom,
status is achieved by getting the right answer quickly and by having the teacher verify
that the answer is correct. In the second classroom status is achieved by students
developing understanding and by being able to help others develop understanding. The
teacher doesn’t verify when the learning experience is over, the students do by
affirming and demonstrating that they all understand.

Transparent Expectations and Classroom Norms
High achieving students demonstrated that they were more aware of classroom
expectations related to learning activities than their lower achieving peers in this study.
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The evidence that pointed to this conclusion comes from lower achieving students’
inability to name and describe classroom activities, even when prompted, compared
with high achieving students’ clear and unsolicited descriptions of classroom activities
that help them learn. High achieving students know what the expectations of the
classroom are even if these are not explicitly stated. Low achieving students need
expectations and purposes to be made transparent by being stated explicitly and
reinforced during the course of learning.
Student reflection is a powerful means of connecting students with the purpose
for learning activities. Teachers who seek to create learning environments that lead to
enhanced mathematics learning for middle school students should be deliberate in
ensuring that all students understand the rationale for classroom activities. This requires
that they state purposes explicitly and ensure that all students understand their
statements. Further, they should encourage students to take responsibility for living up
to these expectations. This can occur by requiring that students reflect on the ways in
which certain tasks or activities lead to learning or block learning from occurring.
Classroom norms also play an important role in shaping students’ attention to
expectations and activities in the classroom. Norms can encourage personal
responsibility for learning, social connectedness, or social responsibility. A classroom
norm such as “Everyone is expected to be an active participant or listener at all times”
asserts a stand about personal responsibility. In classrooms with norms such as “No one
is done until every one in the group can explain” groups form an alliance around
learning that does not allow any student to opt out of the learning experience. Similarly,
in classrooms that insist on journaling as a way of reacting to each learning experience.
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learners become accustomed to thinking about their own learning and whether or not
particular kinds of activities are engaging them in learning. In the absence of
specifically stated classroom norms, students are left to make sense of the rationale for
experiences on their own and these may or may not motivate them to want to learn.
Classroom norms can also perfect pedagogy. Pedagogical approaches that focus
on process and the exploration of mathematical ideas support student learning more
readily than approaches that focus on conveying specific algorithmic methods for
solving types of problems. Teachers who encourage students to listen to other people
and to support their thinking with explanations demonstrate that all members of the
community have valuable contributions to make in the classroom. Examples of norms
that are emblematic of this approach are; “The explanation is more important than the
solution”, “We try to understand each others’ thinking”, “The answer is only important
if we understand how we got there”, and “There are many ways of getting to the same
answer”. These norms encourage student talk and questioning of each other and the
development of understanding of concepts and processes.

Strategic Grouping
Strategic grouping is considered to be a valuable tool in a teachers’ repertoire.
Differentiated learning groups allow a teacher to provide support at the needed level to
multiple groups of students in the same classroom. Heterogeneous student groups, when
strategically developed for specific purposes, can help all students to advance their
understanding of new ideas and can reinforce productive classroom norms and values.
The participants in this study from both high and low achieving groups, insisted
that self-selected groups for group-work were preferable to teacher designated groups.
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They reasoned that they felt more comfortable working with their friends and therefore
the quality and quantity of their work improved. A few high achievers suggested that
they didn’t like “doing all the work” for the group when working in mixed ability
groups and many low achievers pointed out that they didn’t feel like they had
opportunities to contribute when they worked in groups they didn’t choose themselves.
When asked about the types of tasks they would work on in groups, most students said
that they worked together on “solving problems” or on worksheets. There are several
things that occurred in the classroom scenarios that were depicted by students in this
study that warrant consideration: group-work tasks, purposes and norms for groupwork, and assessment of group-work outcomes/products.
Listening, sharing, and working together are central values for today’s learning
environments. Group work can be designed to encourage these values through
purposefully designed activities that require each group members’ active participation.
A model of group-work that has demonstrated positive outcomes for students is
Complex Instruction (Cohen, 1990). In this model, group tasks are defined as those
“that require resources (information, knowledge, heuristic problem-solving strategies,
materials, and skills) that no single individual possesses so that no single individual is
likely to solve the problem or accomplish the task objectives without at least some input
from others" (Cohen, Lotan, & Holthuis, 1995, p. 159). Teachers who choose to use
group work should evaluate the tasks they ask students to do in group based on these
simple criteria.
Poorly designed group work can waste students’ time because it may not lead to
learning or engagement by all members of the group. Group work should not be used
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for completing worksheets or other tasks that are better accomplished by individuals
working alone. Listening to students talk about their experiences with group-work leads
me to suggest that when tasks that do not require a group are assigned as group-work
(i.e.; worksheets) the students who are the least academically inclined do not actively
participate in solving the problems presented, or they solve fewer than others. In cases
such as this, group-work actually serves to diminish motivation and achievement
because students come to rely on the most capable among them to fill in the gaps in
their skills. Often there is no assessment to check if all students have learned what they
need to know individually because the group’s work, which is actually just the product
of one or two students, serves to represent the work of all.
This study did not involve any observation of classroom practice so it is
impossible to know whether the group work tasks that the students who participated in
the study were accustomed to in their classrooms would meet the criteria set forth by
Cohen, et.al. (1995) but participants did name worksheets as one type of task that was
commonly used in groups. Typical worksheets used in mathematics include practice
problems, application problems, and/or questions meant to probe conceptual
understanding of mathematics concepts. Even some well developed worksheets that
contain all of these types of prompts may not meet the criteria for good group-work
tasks established by Cohen (1990) if they can be accomplished by a single person
working alone. The high bar for group work must be that the task requires a group in
order to accomplish it.
Roles are a distinctive feature of most group work practices. At times roles
create unique dimensions within the group work task that ensures that every person in
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the group has a meaningful and necessary contribution to make to the product which the
group is working on. The assignment of roles is a way that a teacher can structure
success in heterogeneous groups and can assign competence to learners regardless of
their prior knowledge or acumen in acquiring new knowledge. Roles, then, can serve to
mitigate one of the key complaints of low achieving learners which are that other, more
capable math students, do all of the work for them.
Three suggestions for classroom practice follow from consideration of the
qualities of good group work and the findings of this study. To alleviate low achieving
students’ perceptions that they do not have a meaningful task to accomplish in some
group work situations, teachers should be sure to develop group work tasks that require
a group because they cannot be accomplished alone. This may eliminate almost all
worksheet based group work activities in mathematics. Next, teachers should assign
roles that are meant to allow each group member to make an authentic and necessary
contribution to the work of the group. Superficial roles, such as materials manager,
should be eliminated to ensure that students’ contributions are academic in nature.
Lastly, teachers must embed some form of reflective assessment in the group work task
that asks a student to think about his learning in relation to the role assigned.
Assessment of group work should include an assessment of the groups’ product and an
assessment of each individual’s learning that resulted from their participation in the
work.

Equity
When students who participated in this study talked about opportunity in
mathematics class, they described classrooms in which the rich (most mathematically
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able) get richer and the poor (most mathematically challenged) get poorer. They
described classrooms where pacing was brisk. The lower achieving students did not
even hold an expectation that they would get all of their questions answered. They did
not necessarily have an expectation that they would actually “learn” everything. Most
of the students also knew that this was not fair and most blamed the teacher for the lack
of fairness around this issue.
Equity, when framed around opportunity to engage in increasingly complex
mathematics, can be addressed on a variety levels in the learning environment.
Classroom practices that promote opportunities for all students to reason through talk
and demonstration should be promoted. Teachers must model attitudes that demonstrate
their belief that all students can achieve at high levels and that all students should be
offered opportunities to do so can serve to balance perspectives of fairness.
The school culture also plays a role in mediating students’ perceptions of
fairness. School practices that group or track students by ability, especially when those
in the lowest tracks are dominated by students of color or students from low
socioeconomic backgrounds, should be eliminated. And, schools must work to raise
expectations for mathematics achievement within families and within the peer culture,
by assuring families and students that effort equals achievement in mathematics and that
resources will be available to them to pursue mathematics learning at high levels.
The teacher is the central player in this equity challenge as it plays out on the
classroom stage, although she is not the only player. The teacher directs the activity of
the classroom and as such students monitor the teacher for cues about what is important.
If teachers press students to move quickly through content and this leaves some students
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without adequate skills or knowledge, these students’ perceptions of their learning
environment may become more negative, especially in how they feel about equity and
being treated fairly in class. But, the teacher does not act alone in designating what must
be learned or the pace at which it should be learned. She is beholden to a district
curriculum, and state learning standards that designate how much students should know
and be able to do when they leave her classroom. In some cases, learning results from
classrooms are reported quarterly to administrators and, in some circles, there is talk of
linking these achievement results to increases in salary. How then does a teacher slow
down enough to pay attention to the affective and psychosocial aspects of classroom life
that may have the most impact on the learning of those who are currently not achieving
in mathematics? These are some of the central issues at play in a political and
educational national climate that recognizes that students must leave high school with
proficiency in basic mathematics if they are to succeed in post secondary training or
college.

Conclusions Based on Race and Gender
There is an absense of data in this study to support any strong conclusions
regarding the perceptions that students who are from different racial groups or different
genders have of their classroom learning environment. This is not meant to suggest that
no differences of this type exist. The design of this study did not involve pre-arranging
the participant groups to be representative of a variety of racial groups, relying instead
on voluntary student participation from a diverse population.
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A Methodological Consideration
The persistent problem of the achievement gap between students who are
disadvantaged by poverty and race has been in our public consciousness for many
decades. A recent review of educational research on educational inequality (Wiggan,
2007) calls for research that embraces the voices and perspectives of students. In
consideration of the urgings of Wiggan’s review of the research, the methodological
choice used in this study warrants discussion. The methodology used in this study
focused solely on the perceptions of participants. Hence, there was no observational
data collected to validate if the practices or norms participants reported actually
occurring in the classroom. In research of this type, we attend to what participants’ own
observations and thinking reveal and surface to the exclusion of other methods of
acquiring data about the classroom learning environment. I elected to use this
methodology, without using any observational data, because I believe that students’
perceptions of the classroom learning environment are linked to their achievement.
Further, I believe that what a teacher intends to have students experience in their
learning environment and what they actually do experience, and can describe, may not
always be the same or similar. I see this disparity as a call to action for practitioners
who may be able to develop more intuitive and response practices of pedagogy, norm
building, and supportive discourse that will reach a greater percentage of learners,
especially those who have not been successful in their present classroom learning
environments.
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Implications for Further Research
The question of how to improve achievement outcomes for students who have
not been achieving in middle school mathematics classrooms is at the center of this
study. The study is grounded in a perspective that understanding the classroom learning
environment issues that impact achievement can be understood best through the
perspectives of students. The method employed in this study did not allow for
consideration of other perspectives, valuing the perspectives of students above those of
more neutral observers. Further research in this area should help to identify particular
modifications to classroom environment to gauge their impact on learning outcomes.
Specifically, research that tests the impact that particular pedagogical or psychosocial
modifications have on students’ perceptions of their learning environment would be
beneficial to the field.
Attending to and honoring the voices of students in research on classroom
learning environment has the potential to evolve new practices and norms that enhance
middle school classroom learning environments. Research techniques that may lead to
such revolutions of practice include: a) watching videos of classrooms with students
that depict certain aspects of the learning environment and asking students to reflect
their thinking about how those might affect them as learners, b) debriefing classroom
experiences with students that have been experienced by the students and by a
researcher who is an observer of the classroom, c) testing the value of certain
pedagogical stances/classroom norms/ specific practices that impact the classroom
learning environment based on feedback from students or d) development of learning
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environments surveys that can be used to assess how changes made to the learning
environment are being experienced by students.

Conclusions
The thrust for this research comes from a compelling belief that opportunities
for higher education and work should never close to a person during her middle school
years. Thus, middle school teachers hold a sacred trust to keep every door of
opportunity open to every one of their students. The door that most frequently closes for
students during their middle school years is the door of mathematics. Americans have
been complacent about this. We have bought into a misguided notion that mathematics
learning was only necessary for a few elite among us. Now, as we head into different
times where the economic engines are driven by technology and science, many are
thinking differently about mathematics. Businesses now know that they need graduates
who are logical mathematical thinkers. Innovators in technology recognize that we will
need an abundance of people who are capable of working with complicated data sets
and mathematical processes to continue to evolve our technology resources. Schools are
on call to provide this capacity for the future. We can do this through adaptation and
advocacy.
At the most rudimentary level, learning is a by-product of motivation and
circumstances or opportunities. The classroom learning environment is the place where
these merge in the lives of most children. The current study attempted to uncover facets
of the learning environment that are perceived differently by high achieving students
than they are by lower achieving students with an eye toward developing classroom
practices and perspectives that reach more learners well.

112

The four aspects of the learning environment that are perceived and experienced
differently by high and low achieving math students, teacher support, task orientation,
equity and student cohesiveness, can be adapted to produce better learning outcomes for
more students. This adaptation will require some process work that will, necessarily,
involve listening to the voices of students. One thing that is necessary to do this process
work is a spirit of openness about what we hear from students about their experiences as
learners and a willingness to change practices that are not supportive of their learning.
Within this spirit of openness to hearing from students, educators must put aside our
own notions of what constitutes legitimacy. We must be willing to listen to and solve
problems that students bring to our attention as much as we are willing to solve
problems we notice ourselves.
Time Magazine (December 10, 2006) featured the article “How to bring our
schools out of the 20th century” which included an anecdote about Rip Van Winkle,
who woke up after many, many years and was shocked to find that nothing was the
same; cars were speeding past him, people were talking into little boxes in their hands,
things were flying through the air, etc... The story goes on to say how relieved Rip was
when he walked into a building to find a room full of rows of desks and a board filled
with writing which, even after all of his years of sleep, he recognized as a school. As
much as we hold onto the structures of classrooms of earlier centuries, we may also be
holding on to practices and norms that are outdated. In mathematics, we’ve known for
many years that our old practices have not met the needs of many of students. We need
to brave enough to confront this and shift our energies to embracing a new, and
evolving, set of norms and practices that meet the needs of all students.
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APPENDIX A
WHAT IS HAPPENING CLASS QUESTIONNAIRE

What Is Happening In Class (WIHIC) Questionnaire
Name:
Grade:
When answering the following questions, think about your MATH CLASS. Your answers will not
be shared with anyone. Choose the answer that you think is true for you using the following as
a guide:
1 Almost Never
2 Sometimes
3 Often
4 Almost Always
■

.

. . .

"

' ' .

■"

. .

.

.

. ■ '

•

Scale

' ■:

Almost
Never

Sometimes

Often

Almost
Always

.

1.

The teacher asks me questions

1

2

3

4

2.

I work well with other class members.

1

2

3

4

3.

I know the goals for this class.

1

2

3

4

4.

I share my books and resources with other students.

1

2

3

4

5.

I find out answers to questions by doing investigations.

1

2

3

4

6.

I get the same amount of help from the teacher as other students
do.

1

2

3

4

7.

Students in this class like me.

1

2

3

4

8.

I discuss ideas in class.

1

2

3

4

9.

I am asked to explain how I solve problems.

1

2

3

4

10.

My work receives as much praise and support as other students'
work.

1

2

3

4

11.

When I work in groups in this class, there is teamwork.

1

2

3

4

12.

I learn from other students in this class.

1

2

3

4

13.

I pay attention during this class.

1

2

3

4

14.

I explain the meaning of statements, diagrams, and graphs.

1

2

3

4

15.

I know other students in this class.

1

2

3

4

16.

I receive the same amount of encouragement from the teacher as
other students do.

1

2

3

4

17.

I am ready to start this class on time.

1

2

3

4

18.

I cooperate with other students when doing assignments.

1

2

3

4

In Math Class:
.
,

. , -.

....
: •

-

:
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■

•

What Is Happening In Class (WIHIC) Questionnaire
19.

I carry out investigations to answer questions which puzzle me.

1

2

3

4

20.

I am asked to think about evidence for statements.

1

2

3

4

21.

I have about the same amount of say in this class as other students.

1

2

3

4

22.

In this class, I get help from other students.

1

2

3

4

23.

I am friendly to members of this class.

1

2

3

4

24.

I ask the teacher questions.

1

2

3

4

25.

I try to understand the work in this class.

1

2

3

4

26.

I work with other students on projects in this class.

1

2

3

4

27.

I get the same opportunity to answer questions as other students.

1

2

3

4

28.

I carry out investigations to test my ideas.

1

2

3

4

29.

Members of the class are my friends.

1

2

3

4

30.

I give my opinions during class discussions.

1

2

3

4

31.

I solve problems by using information obtained from my own
investigations.

1

2

3

4

32.

I do as much as I set out to do.

1

2

3

4

33.

I get the same opportunity to contribute to class discussions as other
students.

1

2

3

4

34.

I help other class members who are having trouble.

1

2

3

4

35.

I carry out investigations to answer the teacher's questions.

1

2

3

4

36.

I work with other students in class.

1

2

3

4

37. The teacher gives as much attention to my questions as to other
students' questions.

1

2

3

4

38.

I explain my ideas to other students.

1

2

3

4

39.

I make friendships among students in the class.

1

2

3

4

40.

I know how much work I have to do.

1

2

3

4

41.

I carry out investigations to answer questions coming from
discussions.

1

2

3

4

42.

I am treated the same as other students in this class.

1

2

3

4

43.

My ideas and suggestions are used during classroom discussions.

1

2

3

4

44.

I cooperate with other students on class activities.

1

2

3

4

45.

I know what I am trying to accomplish in this class.

1

2

3

4

46.

Students discuss with me how to go about solving problems.

1

2

3

4

47.

Getting a certain amount of work done is important to me.

1

2

3

4

48.

Students work with me to achieve class goals.

1

2

3

4
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APPENDIX B
FOCUS GROUP INTERVIEW PROTOCOL

COOPERATION:
Tell a story about when you felt like you were really cooperating in math class or
someone was really cooperating with you. What was going on? How do you think that
affected you as a learner?
INVOLVEMENT:
Tell me about how involved you usually are in math class. Why do you think you’re
like this in class? How do you think your involvement affects you as a learner?
TASK ORIENTATION:
Tell me about what is important for you to accomplish in math class? Why did you pick
this? What makes it important to you? Do you think paying attention to this helps you
as a learner?
INVESTIGATION:
Tell me about a time you investigated something in math class. What was that like?
How did you like it? How do you think it affected you as a learner?
EQUITY:
Do you think that you are treated fairly in your math class? Why? Why not? Is there a
story you can tell me that will help me to understand why you think this way? How do
you think this affects you as a learner?
STUDENT COHESIVENESS:
Tell me a story or something about how students are helpful and friendly or not helpful
and not friendly in your math class. What do you think of that? How do you think that
affects you as a learner of math?
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APPENDIX C
INDIVIDUAL INTERVIEW PROTOCOL

Group A: Cooperation
1 .What are some ways that students in your math class cooperate with each other?
2. Can anyone give an example of a time when you didn’t feel like students were
cooperating with each other?
3. What kinds of cooperation do you think help you to learn? Do these happen in your
class? Give examples.
4. What happens in class when you work in groups?
5. If I asked you if your math class is a place where there is a lot of cooperation, what
would you say? Why?

Group B: Involvement
1. How involved are you in your math class?
2. In what ways are you involved in class? Do you answer questions? Discuss ideas?
Offer suggestions or ideas? Explain your answers?
3. Are some students more involved in class than others? How? Why do you think this
happens? What do you think of this?
4. If I ask you if your math class is a place where you can really get involved, what
would you say? Why?

Group C: Task Orientation
1. Do you know what is expected of you in math class? How do you know? Why don’t
you know? Do you think all students know?
2. Do you usually try to do what is expected in class? How so? Why not?
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3. If you had to tell a new student what the tasks were that you were expected to do in
math class, what would you tell him?
4. Do you usually understand what is going on in class? What do you do if you don’t
know what’s going on?
5. If I ask you if your class is a place where kids know what they’re doing and what
they're expected to do, what would you say?

Group D: Investigation
1. Do you do any investigations in math class? What are those like?
2. Do students come up with questions they’d like to explore or investigations they’d
like to pursue? Do you ever come up with these?
3. How do you find out answers to big questions in math class?
4. Do you ever have to give evidence for your answers? When? Why do you think the
teacher has you do this?
5. Do you have the chance to explain statements, drawings or diagrams that you’re
working with? Who do you explain them to? What happens next?
6. If I ask you if your math class is a place where there is a lot of investigation, what
would you say? Why?

Group E: Equity
1. Do all students get the same amount of attention in class? Why? Why not? What do
you think of that?
2. How are students treated in your class? Is it the same for all? If it’s different for some
students, why?
3. Do all students receive encouragement in class? What kind of encouragement?
4. Do all kids get to contribute to class? How? or Why not?
5. Does the teacher try to answer all students’ questions? Do all of your questions get
answered?
6. If I ask you if your math class is a place where there is a lot of equity or fairness,
what would you say.
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Group F: Student Cohesiveness
1. How friendly is your math class? What makes it that way?
2. How well do students work with each other in your math class? What do you think of
that?
3. Do you ever have opportunities to help other students in class? How?
4. Do other students ever help you in class? How?
5. How well do you know other students in your class?
6. If I asked you if your math class was one where kids know each and are helpful to
each other, what would you say? What do you think about that?
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APPENDIX D
PARTICIPANT DEMOGRAPHIC INFORMATION
INTERVIEW PARTICIPANTS

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Grade
6
6
6
.
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
7
7
7
7
7
7
7
7
7
7
7
7
7
7

Gender
M
M
M
F
F
M
F
F
F
M
M
M
F
M
F
M
M
M
F
F
M
F
F
F
F
M
F
F
F
M
F
F
F
M
M
M
F
F
F

Free/Reduced
Lunch Status
N
Y
N
Y
Y
N
N
N
Y
Y
N
Y
Y
N
Y
Y
N
N
N
Y
N
Y
N
N
N
Y
N
Y
Y
N
N
N
N
N
Y
Y
Y
Y
N

Achievement
H
L
L
H
H
L
H
L
H
H
H
H
H
H
L
L
L
H
H
L
L
H
L
H
L
L
L
L
L
H
H
L
H
H
H
H
L
H
L
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Race
W
H
W
H
W
H
B
W
H
W
H
W
B
W
W
H
H
W
W
W
B
W
W
A
B
W
W
H
W
B
H
W
W
W
W
W
H
H
W

Focus
Group

Individual
Interview

X
X
X

X

X
X
X

X

X
X

X

X

X

X
X
X
X
X
X

X

X
X
X

X

X
X
X
X

X

X
X
X
X

X

X
X
X
X

X

X
X
X
X
X
X
X
X
X

X

40

7

M

N

L

H

X

X

41

7

M

N

L

H

X

X

42

7

F

Y

L

W

X

43

7

M

Y

L

W

X

44

7

M

N

H

W

X

45

7

F

Y

L

W

X

46

7

F

N

H

W

X

47

7

M

N

H

W

X

48

8

F

N

H

W

X

49

8

M

N

H

H

X

50

8

M

Y

L

H

X

51

8

M

Y

H

H

X

52

8

M

Y

H

W

X

53

8

F

N

H

W

X

54

8

F

N

H

H

X

55

8

M

Y

L

B

X

56

8

M

Y

L

W

X

57

8

M

N

L

H

X

58

8

F

N

H

H

X

59

8

F

N

L

H

X

60

8

F

N

L

W

X

61

8

F

N

L

W

X

62

8

F

Y

L

W

X

63

8

F

Y

L

B

X

64

8

M

Y*

H

H

X

65

8

F

Y

L

H

X

66

8

M

N

H

W

X

67

8

F

N

L

W

X

68

8

M

N

L

W

X

69

8

M

N

H

W

X

70

8

M

N

L

H

X

71

8

M

Y

H

W

X

X

X

X

X

APPENDIX E
LETTER REQUESTING PARENTAL CONSENT FOR A CHILD TO PARTICIPATE
IN THE STUDY

To the Parent/Guardian of:

Dear Parent/Guardian,
My purpose in writing to you today is to ask you to consider allowing your child to
participate in a small research study I will be conducting at your child’s school. This
study is being conducted under the guidance of faculty from the University of
Massachusetts in Amherst where I am enrolled as a doctoral candidate in education. I’d
like to tell you about the study and allow you to think about whether you wish your
child to participate or not. Please understand that you are under no obligation to grant
permission for your child to participate.
The study focuses on understanding middle school students’ perspectives about their
mathematics classroom learning environments. Selected students will participate in one
focus group interview with five to seven other students where they will share their
thoughts about learning math in middle school. This interview will take approximately
45 minutes and will be conducted between December 4-15 during the x-period time
block. At the conclusion of the interview, I will ask if there are any students who have
another story or idea about math class that they would like to share in an individual
interview. These individual interviews be held during the week of December 18-22 and
will last approximately 15-20 minutes. Interviews will be scheduled during specials
block or x-period on one of these days.
All of the information that is collected during this study will be handled completely
confidentially. No student responses will be shared with any staff at the school. Student
interviews will be taped and will be transcribed shortly after the interviews. The
transcripts will be coded to ensure that no identifiable student information is contained.
My hope in conducting this study is to honor the voices of students as excellent sources
of information about classroom learning environments. I believe that there is much that
we can learn from listening to our children about their learning experiences. As
educators, we have a need to carefully consider the perspectives of our most important
stakeholders, our students. I believe that they can help us to continually improve our
practices in schools.
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I hope you will consider the invitation to participate in this study. If you would like to
allow your child to participate, please sign and return the attached form. Should you
have questions you’d like to have answered before deciding, please feel free to contact
me at 508-335-7090. I am happy to answer any questions or address any concerns.
Thank you for considering this request.

Sincerely,

Elizabeth Schaper
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APPENDIX F
CONSENT FOR VOLUNTARY PARTICIPATION IN A STUDY OF MIDDLE
SCHOOL STUDENTS’ PERSPECTIVES OF THEIR MATHEMATICS
CLASSROOM LEARNING ENVIRONMENT

I will allow my child to voluntarily participate in this study and understand that:
1. My child will be interviewed by Elizabeth Schaper in a focus group using 4-7
guiding questions. The interview will last approximately 45 minutes.
2. My child may volunteer to participate in a follow-up individual interview that
will last approximately 10-15 minutes.
3. The questions my child will be answering ask for his/her perspectives on the
learning environment in math class. The primary purpose of these questions is to
help the researcher understand how the mathematics learning environment
affects students as learners.
4. The interviews will be taped to facilitate analysis of data.
5. My child’s name will not be used, nor will s/he be identified at any time as a
participant in this study in any published documents.
6.

My child may withdraw from the study at any time.

7. The results of this study will be included in Elizabeth Schaper’s doctoral
dissertation and may also be included in manuscripts submitted to professional
journals for publication.
8.

I have the right to review material prior to publication.

9. My child is free to participate or not participate in this study without prejudice.
10. Because my child will participate in a focus group with other children, there is
some risk that s/he may be identified as participant in this study.

Researcher’s Signature

Parent’s Signature

Date

Date
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